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A channel estimator for estimating an effective channel from a receive sequence, the receive 
sequence including a superposition of NT pilot sequences being transmittable from NT transmitting 
points through NT communication channels to a receiving point, wherein NT-1 pilot sequences are 
modulated versions of a first pilot sequence, wherein the effective channel comprises a superposition 
of the NT channels extending from the NT transmitting points to the receiving point, comprises a 
selector (101) for providing NT sets of selected values, wherein the selector (101) is operative for 
providing a mth set of selected values of the NT sets of selected values by selecting every (DNT)th 
value from a set of values comprised by the receive sequence starting with a mth value in the set of 
values, wherein D denotes a pilot spacing, a filter (105); for filtering the mth set of selected values to 



provide a mth set of filtered values comprising an estimate of the effective channel at points 
associated with the mth set of filtered values. 
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;^ ^ A * ® ^ U ^ fc' It S ^ ;H¥ « ® 5> S H -r S o 
[If ftSW] 
[ 0 0 0 2 ] 

4^ H j; » * © t / W ;P IS 7 7° U ^ - 3 > Id B * ^ X - ^ I- - h (d L T « ^ 

icmmL-D-Dib^s^ii. iimaimrj:mm«i^. -r * ^ *3 € ^ rt * ^ ^ § m ^ a * « 

(d f ij ffl -r S ^ X - ^ I- - h © S fa S « S t L T S o o T . v ^ A ^ ^ tH ^ 
n S 19 ^§ ^ S {9 -r S o M I M O i/ X X A © M S -It 7~ -b >y h . (D mis ^ y h t . 

^ n ^' n © }2i 19 ^ > h ?> ( ±t a © ) s fs > h m s n ^ s a is ^ ^ ;p ^ l 
M m © }M fi > h t o T s fi ^ n s ffl ^1 ^ s ffl -r s # - © s 19 ^ y h ^ ^ ffl s -7 

^ly^^ Xtl y Jl^ tatl (MI so) X X A <fe 5 o 
[ 0 0 0 3 ] 

;paM>'XxA©§a^BSrs-rsfci6ti:€ffl-rsiii:/5)^i?^So ffis©M I MO mmt^m 

©9-5. jamWiiM^V/^-v'x ^ Sffx (CDD) *©aM>'Xxi.©WM^«ffi?- 
feSo CDDtt. A. Dammann. S. Kaiseri^tCjcS TStandard 
Comforniable Antenna Diversity Techniques 
for OFDM and its Application to the DVB 
-T SystemJ. Proc. IEEE Global Telecommunic 
ation Conference (GLOBECOM 2001). San Ant 
onio, USA, pp. 3100-3105. Nov. 2001 tC|H«^tlTl^Sj;9 

ic^ m-i9^(Dmm^'^~i^' 3 y:^mm(DmmT y^tio^miEt ^mi97 y-r-}' V < ^^-^y 
T ^ 73 s s 0 j; o ft f* . c D D s « (i . u I u o f- )i ^ m mmMM'itio^m 

t/^ ^ « ^s: i/ > y ;b A v ;b ^ ffi ( S I MO) ^ ^- ;l' td ^ « . O S D S ^ - x 

^ /O^ JB ?S S5( ^'V - ^ -f ^ Id |g }^ s n . c ^ i; ;b M ^ © # - 3 > . ^ 

[ 0 0 0 4 ] 

jaffiw^3iM*^»A^ ns (1 s 1) trnm-^^ ^fcib. mmmmm 

- T ^ S W ^ » ^ L < a . f^ij ^ O F D M ( it 5 1 s to ^ a ft ) © j; 9 ^ 

;P f- 4^ ^ U 7 }M {§ ^ i; ^ T 1$ ffl -r S il t D . f?ij ^ O F D M 7^ S © [i 5i 14 

ItJt^nSo ^'l ^ ^ X :3 - ^\ tf h U U Xx:a-^"i±. Jffl ?S i( S ^ ^ © 
^^V^^-^^x^-^fOffl-e^Sfcfe. C D Dtt^^V/^-v'x^'CiSifinV-X-efeS 

il ^ /l)^ ^ S o 

[ 0 0 0 5 ] 

■^^P^^-V U 7^IS. #t<:il32Ja?^^^SiJ^a{b (OFDM) tt. jSiE5S:x':;^;Pa{i 
>'XxAt9*<iiffl^nTt.^So OFDMttl 9 6 0^fttWJ6T»A^nfco 81^7 

- U X ^ i$ ( D F T ) ^ € ffl L T . O F D M ^ an f5 ffi ^ $A eg tc f IJ ffl T ^ 5 o a 18 ^ ^ 
© a A a 52 J; D fi t/^ - F -r y ^ - ;i/ ( G i ) (c -y- y ^ . 7° 7 ^ /r x 
» AT S £1 t j; -3 T. iyy^^)\^fS^m (1 S 1 ) ^ 5r ^ ^ . 3; /c S fs fs © it 

3gttfeltJtT?^Sa **©^/W;l'aM>'XxAtt. igft©i/XxA cfc D feS^ffil/^x- 
FFT) ©iifflld MBf- ^ ^■'JKDXmicM-r ^+'7^rj:m^^t(Dn 

7? ^ IS « -r s o 

[ 0 0 0 6 ] 

■7;1.^4^-^y7CDMA (MC-CDMA. )\^ ^ ^ V 7 ^ ^ '7^ M ^ M it) tl 

SBiJ©0 F D M-^-X7 7°n-^(c;fc'i.^Ttt. jasa*5J;tf/SfcttH#H7?^©tei(;^)^ 
OFDM^ll(dllP^T»A^nTl^5oMC-CDMAtt. S. Abet a, H. At a 
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rashi, M. Sawahashi^bkctS rPerformance of Coh 
erent Multi-Carrier/DS-CDMA and MC-CDMA 
for Broadband Packet Wireless AccessJ, IE 
ICE Transactions on Communications, vol. E 
84-B, pp. 406-414. Mar. 2 0 0 \ IC MM ^ tl X ^ ^ tj: 4 G X f- 

h(D ^'^ y V y ^cM-r ^^mrjimm t3^rj:^ nr ^ Tco ^ ^ilC^ H. a t a r a s h i 
, M. Sawahashi?5(c:j;SrVariable Spreading Fact 
or Orthogonal Frequency and Code Divisio 
n Multiplexing (VSF-OFCDM)J, in 3rd Intern 
ational Workshop on Multi— Carrier Spread 
, Spectrum, & Related Topics (MC-SS2001), Obe 
rpfaffenhofen, Germany, Sep. ZOOltdti. nJ^JSfS^fj^i^:^ 
ISffl-rSMC-CDMAv'X'rA. OSD 4 GX.7^y^yx.~X(D^^yVy^m<Dm 
5^Ja?^afcj;t;igF^^SlJ^a7^^-bX©nI^ffii5C«S (VSF-OFCDM) K-Oh^XB 

[ 0 0 0 7 ] 

ffiSCjMfifc j;t;s{i7 (mi mo) ^fflv^s >'Xx 

hcDMisnmfs i:z^shm^ii@,r ^tctbico F DM tmmajmxh^ o a . n a g u i b 

, N. Seshadri. A. Calderbank?)tc:j;S TSpace Time 
Coding and Signal Processing for High Da 
ta Rate Wireless CommunicationJ, IEEE Sig 
nal Processing Magazine, pp. 76 — 92, May 200 
OtlHlc^nTl^SctdJ&^S^n-K^, S^^a{b*ifcDffi^©jMM7>r^^a« 

■rso F Du-y xr- LK-Dh^xit. ^rj:^mnt)m^^^mm7 y7-i-t)^^mmKmm~^n 

SoA.WittnebentcfcSrA New Bandwidth Efficie 
nt Transmit Antenna Modulation Diversity 
Scheme for Linear Digital ModulationJ,P 
roc. IEEE Int. Conference on Communication 
s (ICC' 93), Geneva Switzerland, pp. 1630-163 
4, Ma y 1 9 9 3 K li . B-^J: ^ 7 y t ff^ f ~ ^ 7. h V ~ (D MM ~ a y ^ mim 

r ^is^mmitmmmm^'-^ ^'^-iy^ yj^ic-Dh^rmm^ nri-' ^ o en t± . a i « ^ 

yt^jvm^m (I S I ) pO'i ^ n S d ,h * n* b T o 5 o L L * / W ;l/ a is x r a 
t S ^ n S ^ n ^ ^ -tf' ;Sr ^ a ^ ^ > © S IS ili/^ S . S ^ S }M fi 4^ ^ 

yhff'm^rh^^mr^?>mm7yy'i'fi^ii(Dm^t>mmmx&^m^^c^^^'^~iy7-^i:i^ 

[ 0 0 0 8 ] 

^^f\~-y'r^ (CDD) ^:f^^nSOFDMtJifflnItg?feSo DFT (gi®r7-';x 

7 h ^{ufs y 7 h ic^^-r s ^ Wtt^wffl-r s c ^ j; D . nm^M 
^9 ^ >^~y ^ ^ if \ s I ^ if A * -f' t±t T ^ s o ii n fg ffi *i 14 ® }2i 19 « « }g ^ fc 

?>-r-7^. O F D MSjSSttltJt^nSo CDDyOA IS f± « ^ ^ 

■rtMliLAN(n-:^3;l/XU7^-^yh7-^^)M^S^ 802. llafccttfHIPER 
LAN/2M^s Sfcttx>>'^;l':/n-K^-VXhffi^SDVB-T>S:HcDgE^cDffilStfi 

^^3A,&c:,h;0^T^5<!;l^diii;^^^LTt.^So ^Ikts.lf'^, D V) iS^ ^ % l\y ^ "0 ^ 
Sa3iW«*fe©(i:-rs |g'*A-v ^^;H¥«#5tt. ^ij ^ n S - v' x ^ © fij 5$ ^ 

■rsCDD-OFDM©M*Li/^tttg^llii-rSj;d(c:S^n2.A^V^jaffi«:^51M(<:o 

[ 0 0 0 9 ] 

CDD-0FDM®^:^flJ*©l'O(±. S{ia^®i$#:6^:^t.^C^. O^DIWI-CSM 
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mmm. m^i£^7 yf-i- o f d m s/ x -r a is ^ t ^ s d t ^ s o 

[0010] 

L L * . li |g X x A fc' It S n t - b > h )M 19 S Wt? <fc S C D D © € ffl j; D 
. -5^ -^^ f¥ « ,h L T K © -t ^ W ;P |g ^ ;l' © h ^ 4^ > ^' S <h * S o M ^ 
. -7 -5^ X 7 X - > ^ O F D M 13 ^§ ^ )M fg -r S ^ . S 19 19 ^§ * © fig 

*3 J; {u IB © o ^ ^ If -r S ii :^ S „ 3 t - b y h JM 19 Id o T . iitx © Jg fig 
j;tf{uffi©ii'?)^^tt. ^■v^^;l'l¥tfSW^iifflr?.iii:(dj;^TfPfffi^n§^tT<fe?> 

[001 1 ] 

^ fi'' m mmmiRffj -e ^ ^ i3i }£ . n - k f t ? n o f d m x x a a s $f id s -r 

So ± }S © J; ^1 td . c D D V f- A f- -V ^ s S Sj( Hi iR 14 © if 15 « > ^' 
Xtl y f )\^T yr-f) ^ ^- td ^ r S o M ^ C D D td J; § O F D M id t a 
^ Vehicular Technology Conference (VTC — spr 
ing 2004), Milan, Italy, Apr. 2004 ?~i^li^nfcG. Ba 
uch^ J. S. Mai ik?)tdctS TParameter Opt imi zat ion 
Interleaving and Multiple Access in OFD 
M with Cyclic Delay DiversityJldJcoT.Jiffie^^ii 
® nl PS D ^ t.^ © T S ^ # C <!; -3 o L L ^ ^ ^ Jl ?S S W « ^ S 

fi ^ ^ ^Wl' ^ L /c S f9 -c i± . a (9 f- + 7Wb © S 31 W ^ »] f'F Id o T IB 3zE -r S IE 5S 

m.m'(f\^m.n. ^-v ^^;pe3iii^td j; ^ riH^^ns t ©i?fe d . iina^ 

;VXjS^©x-^^^ h;l/aigi?feSo 

[0012] 

V h '>y.-J^~;P) IdS^'i^THR^tiS fci6. 1 o©aM9" + ^wP*fctti'im©jiIifM-/--\' 

. ( K © ) / W n >y h - ^ > X ct ii © S M - 3 > ^ ^iJ ffl -r 5 c: i: (d J; -3 
T f¥ « nl S o S (9 « Id ^-d 0^ T . ( K © ) n >y h :^ > ;^ fc' tf c © S 19 - 

3 y . O F D M >- X X A td o T as 5S: . M ^ « ^ Ie 3 M i( © l¥ tf ^ !# S 

Idffptt^nSc >'Wn>yh>'>:i^~;l/5£S^-V^-;l'ffP« (PACE) tdOl^T. MC-CD 
MA:&#t?0 F DM^-Xv^XxAtt. ^■V^-;l'-r>>'^;l'XjS^^ffP«-rSfci6t^< [WI 
-©7;Pri~U XA^ffll/^S il i:/5)^l?^So o T . © ffi^ {b © fc i6 td , iJ(T. OFD 
Mv'X-f^^-Mii-rSc ffi©0 F DM^-Xv'XxA^Cffi^Sttg^T-feSc 
[0013] 

L L ^ 5 . ^ ^ ^- ;H5 ii H |j( tt ^ < © )i |j( > h "9- > 7° U > i^' ^ n It ti 
iS; ^ . ^ ^ ^- ;H¥ tf . I¥ tf T 5 M 19 ^ + © Js] l<( 3! K 14 © if iffl td o T ^ 

e>tH||t^5o CDD-OFDMt±9"^^WP^j;DjaM^SWW^t>©^TS/cJ6. ^ 
iinTtg^tttg^±tt. «^©H©lH/^^-v ^-;l'ff«td Mat- SH©lli/^^-¥ j; 
D M PS ^ n S il ^ Id ^ S o 
[0014] 

C D D }M 19 S W if :^ W ^ S T S fc i6 . # td C D D jM M X x A t O T © 9^ 
^- ;H¥ tf © p^g S (± » 5 n T 1/^ ^ o 
[0015] 

CDD©^^^^;H¥«tli-rs^*^5feeW©7yn-^tt. g^-¥^wl/;?)^^^tgESn-?-feD 
. iin/b^^^#wPA*JS^©^St©5r^*«¥g^^^LTl^S ^ S ^ ^ ^^;HaF« 

/b^ t*^*©^/ >^';PA^^> ( s I SO) ^-^lA^mmm. -^^^ y y jx^t y 

x^^>xx/=>TiSffl-rsrFtf#5^iSfflLT^tf^nsiit©i/^Tny^)^^ssLTi^So l 

■h^X^ rs^ff^ h ^ ii © ^ ^ ;H¥ « 7 7° n - ^ . /J^ ^ (/^ IB 9^ ^ 31 @ © ±i ^ L + * S H 

^jg1KL:^l^o Vehicular Technology Conference (V 
TC-spring 2004), Milan, Italy, Apr. 2004'T:i>li^ 
nfcG. Bauch. J. S. Mai ik?.(dj;S TParameter Opt imi 
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zation. Interleaving and Multiple Access 
in OFDM with Cyclic Delay DiversityJt*5t/^T 

» m ^ n Ti^ s j; 9 . c D D ff (ft -r ?) ^ ^ ^wne ^ss(3i Wtt ^ fij ffl -r s fc J6 

[0016] 

IX T. C D D-0 F DMTyn-^fOI/^TPIHtSJH^-rSc 
[0017] 

0 1 0 tt. o F D M^Mig ct o F D ummm (feW) (D^n^'noD^u y 

[0018] 10 

OFDM^fltgtt. IFFT^J^tsllOS C I F F T = ^IS M y ~ V X. l<C mM 

L fc N cM (D tii tl ^ ^ r ^ iy V 7 "7 U a y ;K - ^ I 1 0 1 (S/P) ^^fl^Tl^S 
o I F F T S it 1 1 0 3 . - F ^ > ^ - ;b » A n >y ^ 1 1 0 5 ( G I = - F 
^ y ^ - 7^ ;P ) ?g it L fc N J „ ffi © m ^ ^ W L T S o - F -f y ^ - 71^ » A p y 

^1 1 0 5t±. mmm^^^'^.r^fcU)<Dmts^Mr^f^'7V)Viy^)7)]/ziyj%~^\ i 

0 7 (P/S) tg,^Lfcffi^©tfl;'j^WLTi/^So 
[0019] 

EI 1 0 ® ft fj ^ ^ n T O S O F D M fl Ki ^ . O F D M ^ M t§ H M eg ^ « jg :^ ^ 
L T (/^ S 0 # , 0 F D M ft IS i± . 1 -O © A i: ^ - F > ^ - ^ gij Pit 7" n >y ^ 1 

1 1 1 \cmm,\.fcm.9L(D^tst^M'^^^y^)7)]^f^=7\y}\yuy;%-'$i 1 1 0 9 ^fi^Tl^ 20 
So - F^ >^-/^;HiJ^:/n 1 i i i a. n pprfS® J; tfffiS® ffl ^ ^ W 

F F T^^gg 1 1 \ 3\cmm\.fcmm<Dmts'^m\.x^y) . ii c-^f f t^««§ i i 
1 3 (D^ ,m(Dmtnt. ^mm^^^'^t ^rc}i,<Dmti^Mt ^ V / s uy ^ I i i 

5 \c K fe't L T t/^ S o 
[ 0 0 2^ 0 ] 

il iI-c-#i,#bTl>.|.0 F DM^-XM I MOv'X-rACii-a-s 1 OCDO F DM^ia#§/0^ 
}M fi 7 > -f C" ^ e n S CD tc L . OF D M fl Si (i S 13 7 > r ^ il* ^ t a A L T ^ 

R^nSo O F D M t tel/^TjS^X F U -Att. M ^ ft * ® V ;l/ ^ 4^ ^ U 7 S SI 7? S © ±i 
^Ncf@©^^^^;l't'-:/XFU-Ati:^S[J^nSo OFDM>'>;K;Pi:^«nS 1#S© 

y .it- :/ n ^ t It s s t +>- U 7 1^ ^ ti S i # S © +>- :/ X F U - t± . 30 

X 1 , 1 i: a ^ n S 0 N F J T f@ > F ^ * fi 1- S D F T 7' n y ^ ci' ^ t ^ ^ n . it 

l^T X 1 , „^lX#-r S /cfe N Giffl©-9- > 7°;F>&WT S - F^ > - /^;l';0^#A^ ns 
0 f }V7 i- u ^'^m ( D / A ) . fi ^1 X ( t ) iJ^. -f > ;l/ X jiS ^ h ( t , T ) ^ 
s ^ / W ;Hffi S ^ ^ ^- ;b ? S fi ^ ^ I 5 : 

[ 0 0 2 1 ] 

HI it±. g^-¥^-;H¥«©/cJ6©v;P^A;^j>'>i^';Pffi;^ (Ml SO) OFDMv'Xr 
A©7'ny^70;&^LTI/^So 
[ 0 0 2 2 ] 

HI I (DumicTT^-^nx^^^mmmit. ii m k fc- j; h# Ptg ^ © a ^ ^ 71^ ^ w « -r 

Sfcfe©^i^^ (2D) /Wo^y F>'-^>X^^J;ic-rS/cfe©7'n>y^ 1 2 0 l^fl^ 40 
Tl^So 5?>tS{8Stts 31Mt-Sx-^XFU-A(c:/WP>yFi/-^>X^2iA-rS 
/ci6©ffiiJ©x';l/^7°U^?+>-l 2 0 3 i:. #?.nfcM^^^IS-rS/ci6©ffiS©0FDM 
^ISIgl 2 0 5i:^M^TfeD. ilill?#OFDM^IS#§tt. ^MM^^ffia©aM9^^ 

^^;p^^LTHi i©fi{|ijt^^nTi/^ssMiiti:3MM-rsfcJ6©^n^'n©jM{i7yx 

^ 1 2 0 7 (c;g,^LTt/^So 
[ 0 0 2 3 ] 

S{9«tt. OFDMfIf)|#§1211{c:gi?LfcSf97yx-fl 209:?:fi^Tl^So O 

F D M a M 1 2 1 1 © m ^ . / W o >y F ^y - > X © S 19 - 3 > ^ }i* ^ a ft -r s 

fcJ6©xV;ly3^7°b^'9-l 2 1 3 (DMUX) (dgliLTl^So xx';1.9^7°^^^^-l 2 1 

3 s 9^ -V ^- ;FffP « © /fc J6 © ^ ^^FffF tf 1 2 1 5 . m 7~ P y ^' 1 2 1 7 ^ M ^ 50 
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[ 0 0 2 4 ] 

II a © }M 19 7 > X ^ ffl S >- X f- A (O -9^ + ffP « (cl T . -7 -5^ A ^ > ^' 
« t M r S PI D . 9^ ^ 7 y X ^ y ^ y 9^ 3fi li L T UtT ^ n S fc i6 . 

[ 0 0 2 5 ] 

-f5S9(c#3M{i7 x ^ /x ^ (t) J; h ^ /x ^ (t, t) TS^ns. MM^ 

-< y-fy ^ XV&^o ^mmiC^l^^Z . iin?.©M^ttafi (super imposed 

) ^ns o 

[ 0 0 2 6 ] 

K v' X f- iA © s fi ft ^ « T ® cfc 9 t :^ s o 
[S 1 ] 

t = [n + £N,^-]T^, 

y,,n =yi[n + iN^JT^^,) = f; £ h'^'(t, z-) - x""(t - z-)dr + ii(t) L.j„,,,^^,,^^^ 

■f li (Dmrnm^^mLz ^ ^ . n (t) (i^snTy'-i/x/^x^aLTfeo. N3y„ = NFFT 

+ N G, 0 F D M ~> y.l^'ib ^~ CD^ > 7°;Hj{^g b Tl^ S o S ft til *3 T . ^' - K ^ > 
^? - ;l/ ffj ^ tl s O F D M fl IS CD A ^ Y 1 , 1 ^ # 5 /c 46 t . If ^ > 7° ;KD S ft ^ n 
^y^'tctfbDFT^HtT-rSiliitCctoTWfg/^jm^^nSo OFDM^ISflcDSIili^ 

t± U T ® J; ^ ^ p, n S 0 
im 2 ] 



im 3 ] 



[i!j 4 ] 

^ n ^' n . ilM 5 n fc «fg i/ > .-K i; . l # S cd O F D M 5/ > ® 7' ^ ^ u 7 i 
*JltS3^M7 /X ^^;Pe3iliiC (CTF) ^SLTI/^So N i , i -tf n ¥ ±5 

^^z}^m.no-(:'&^ni]at^u-fh^''yx/-fX (awg n) ^slti/^So Ji(T. 3S{i 

{9^§tt. ^^;0^NcfgI©^t7~^-\'';7^lr-rS LfiCO F DM>'y:i^~;l';6^e.:^S^;-rSc 
[ 0 0 2 7 ] 

HI 2tt. JSlieW3152^"-r/S->'-r^' (CDD) ^fiJffl-rSOFDM-<-XS/Xxi.® 
}2l 19 « © 7' n >y ^ H T~ 5 o 
[ 0 0 2 8 ] 

}M{9^itt. v;yg^7°b^^ti 3 0 3©^p,*sA*^/^LT^gffi^nsx-^x^u- 

A(c:^Sffr5fcJ6©V;l/^7°^^7^1 3 0 3tg#t^tl5/WPy hv'-^yX^^feljSc 
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1 0 3 7 (p/s) i<immLrcmm(Dii^ts^^-r ^ i f f r^mm i 3 0 5 
(I FFT : mismy ~ V x-^m) tdSitL/caacm^^^fLTi^So ^ltp/sh 

>/^-^i 0 3 7(cj;oTjg«^nfcfi^(±. Niffl®^-©nk°-tc:5>iiJ^nSo 
-^Nxtt. > hS^aLTOSo iS^§/^X 1 3 0 9 ^&/^LTS#^^ n/cH 1 con 

K»A7'n ^ 1 3 1 l lcg«^nSo y ^ Af*^ # ?. ti 

Tcismim 1 (D7 y^-r 1 3 1 3^/^LT3l{i^nso 

[ 0 0 2 9 ] 

1 3 1 7tc;g^it^nSo «'-K^>^-/^;PSAfts m nrds ^ lim 2 (D mm 7 y 7- i- 
1 3 1 9 '^frhrmiB-^ . 'iH-DX . n x # a ® m ® ^3 - n x # s © is ^§ x 1 

3 2 l^/rLTJSlffle^tc;31®^^SS«l 3 2 3 icmWk^ ti^ o /5~-K-r>^-^^;l'»A 
ft. #?)nfc{9^§ttNx#@©7>x-^l 3 2 5'&/rbT)M{9^nSo 
[ 0 0 3 0 ] 

5 ] 

[ 0 0 3 1 ] 

0 S fi « . ^' - K ^ ^ - ;L' iij Pi 7" n >v 1 4 o 3 S |^ t /c S jf 7 > x ^ i 4 o i 

^ fi ^ s 0 ^' - K ^ > ^ - ;i' ^ gij Pi b fc ft . t# 5. ti /c js a s f f t ^ it i 4 o 7 

®ilLfcffii(CDtiJ^^W-rSv";7;P/^^U;Pn>/^-^ 1 4 0 5 (S/P) tji^^n 
5o FFT^«#§1 4 0 7tt. ^■V^-;l'ffP«©fci6ti:>'Wn>yh>'-'>->X^SML/ct 
®^3M^afb-rS/ci6®x-7;P^^U^+>-1 4 0 9 (DMUX) K^M L fcmmoD Hi tl ^ 
WLTl^So rV;P^7°b^'^tl 4 0 Mi. ^-y^wHTaggl 4 1 Ifecttf^fflggl 4 1 
3 Idgi^LTV^So f^mts 14 13 ^-v^wHTttgg 14 11 J; S ^ ^wH¥ 

« 7° p / w ^" ^ f£ ffl b T s fi fi ^ -r 3 5' -r v-' > -r 5 o 

[ 0 0 3 2 ] 

SISiitt. l^tf ^#-©7 y-f -^^^ /cfe. S{ili7 n y h X y K tt, 

C D D/l)^€Jl^nTl^Sl^^t.^tMt3?>-r\ P^W^Slt^l^c 
[ 0 0 3 3 ] 

L;0^L^7b^P.. (3^Mli-ecD I F F Tit©) K^^ y tfeltSiimW^jlEti. ( 

s 19 ii T © F F T m © ) ia a K ^ ^ > It s s « 11 T © {4 IS 5/ 7 h t _^ It ^ n S 
. c D D mmt^mit. ^ ^ ^- ;b ^ j; d s a s w eg t © (c r o ^ t . ^ t © 7' ^ 

^ V 7 f^^^^4 u y h i/ S * (i\ O F D Maf9®*f£ffl-r 5 ^^©?^ 

«ll^^^^-;H¥«/5)^nItgl?feSc LA^ LjS:/^)^ P. il ©«^. il © 7 ^ n - 9^ . n >y 
h>'-^yX©5MM^'t<:«fg©jMM/5)'i^< l?^>S:(/^i:i/^9 PpgS/^j'ifeSo "T ^ ^ -fe . 9^ 

^*l^o il ©PpIStot/^TfttPffltiJH^-r So 
[ 0 0 3 4 ] 

±fH©^fcD. ^racTFtt. «BiJ©a{i^-v^wl/lc;||31#lt'Snfclia©f@BiJ© C T 
F©aM (superpos i t ion) ^-a■^Tl^So L t)' L ^j: ■h'i , ^n^'n©CT 

F (c: H^iMit tifc^n^'n©jaiB«*ii® tt. )aijn©{uffls/7 h ^^^a-t sa^sf^sj^ic: 
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*!/^o m-DX. O F D MS{8«©S-^^-v - >y h tt. C D D'Mimi^i-V 

irK^Slf ^ ^^jVm-micmm-^ n^m^Kli.mmLrsl^'d^:^ O o a. Dammann 
^ S. Kaiser?) (c:j;SrStandard Conformable Anten 
na Diversity Techniques for OFDM and its 
Application to the DVB-T SystemJ, Proc. 1 
FEE Global Telecommunications Conference 
(GLOBECOM 2001), San Antonio, USA, pp. 3100- 
3 105, Nov. 200 1 tfe(.^T. CDDtt^*^*®OFDMS«litCipilL.^^tC 

m-eitr^v-- tv-- d t^TT^Lx^'o . en (<: 'o r ft if at -r s o 

[ 0 0 3 5 ] 

HI 4 . # n fc a {9 f- ^- © !f# 14 t M -r S C D D © 15 » L T S o 

[ 0 0 3 6 ] 

CDD-OFDMOa^.^^-r/c&tc:. WJijCTFlOOl^S:. n j = 2 (Dm\B7 y f- 

1 1 Lx ^ ^ ^ o ccx. m 1 (Dmis ^ y h ^ ^iB y h icmzf ^ m 1 <D y ^ h 
7x-i>'y^/^-v^-;i'tt. CTF H^'^ (f) = H ^'^^w LTfe D . m 2 (Dmm^--c y 

h S fi ^ y h t M 5 m 2 ® 7 ^ >y h 7 X - y ^' ^ ^ . ^ 2 ® C T F H 

(2) (f) = h'^':&WLTOSo l|l©CTFt5j;tfl|2©CTFtt. t mW.mtf^ 

miLLTcm 1 ^ Ji^Zfm 2 (D7 y^-r (D C T F X & ^ ^ ^ tff^X^ ^ o ^^.tc, OF 

D u -y y )i(Dmm (D ^ 0 mmm^^mmtiK m2(D7 yy^i- 
:m 6 ] 

12) o(/;)j, = T / 2 

''eye "cyc-^spl ^ ' ^ 

L T » A ^ n S ^ f S o u il T *5 J; t?" T 3 p , (i . O F D M y ;l/ ffi ^ *3 j; y 
7°Uy^'ffi^^aLTl^So WtijCTF (igS^nSCTF) ©A^^160 1®X^^y 
7° v' 3 h . W S6 C T F ^ Jl ft a W ffi ViT:- a ^ 1.^ c: ^ a L T t/^ S 0 "T ^ 

[ 0 0 3 7 ] 

M^©7yf--^7'^>9^H<'^loj;t;H'2^©20©M|ftSe^lC7^yh;6^^5£jiL/c7 

x->>'>^'c T F;o^ ^2(1)7 y^^(jyykmmn^nmm\^m'}k^^^^h\^^^'^\%m 

t fcl^TJiftSScSKB^ C T F H (f) nri^S C ^^^^^A^So WJACTF©^ 

$^160l|H(f) |H^'M + lH^'Mi:|H^'M-|H^'M^i©^l?® 

[ 0 0 3 8 ] 

U V Y -y y if-'fi'^W.^^ ^ ^IV^^ (p i 1 o t-symbo 1 a i ded ch 
anne 1 es t ima t 1 on : PACE) fOI/^Ts Wi'^ <D %/ y if-^ (/Wn^yh 

) iS^^ D f ffl © 7~ 4^ ^ U 7 © ^ Eg g| Pe§ PH T a» A ^ n § „ - M L T . ± IB © M © ±i ^ . 
D f = 2 . O 3; D 2 # a C <h © }M fi -9- 7" 4^ ^ y 7 a . -f P -y h ( / W n >y h fg ) ^ ■& 
^^nSo S:©®^. H (f = 2 i/T) = H^'^ + H*'^©^^yO^|ggnJtg-efeSo iI©C 
^+>-7~^^ U 7±©^-V ^-^P^Wttt- S fci6 n >y h > .^K ;P ^ ^ W t 

-Yy^?-4^u-h-rsfci6©!*^5fe©s I so^-v^wi/W«S;b^ ja?sS7^>yhg^-v^wP 

[it 7 ] 

H(i / T) = H*^' + H'^' 

^ fP « -r S -t? <fe 5 9 il <h ^ * « L T S o C © L . ^ iff a © 7' 4^ -^^ U 7 

OV^TfPtf^oItgTfeS^ii^&aiSLTfc'D. cn(c;j;Diffa©'9-7~4^-^';7©-r<T;0^ 
^^nft c LTi/^So D f = 1 ©/W P ^y h PsSH^Mfflt-SS^. •o$D^^?-7~ 
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M © ±i ^ (i: nl -C^ 5 o L jO^ L ^ ?. . il © 7 7° n - ^ , / W n y h - y X cD ii 
19 ^ ft ?g © }2l{9 # ^ i/^ fc J6 . nlfg ^ ^ + ^ fij ffl -e ^ ^ d ±IH 

[ 0 0 3 9 ] 

± IH Pb! S © - "3 © fl? jfi . M I S O / W n >y h ^" U K ^ » A -r S ii ^ . "3 S D ^ }2l 
M 7 y X ^ ^ ti ^~ti © n >y h - ^ y X t fiJ D 3 T ti S ^ 9 c: t S o S 

C^fiTt^I/^o ^©f-^^D. n >y h >y K O F D M^iltfitc^A^ tlS fci6. 

^}M{9 7>x^tt. ^tl^'n©! FFTa:^>yh;&>iSSi:'rSo iintt. «*t^}M«li« 10 

}g O :^ 5 „ 
[ 0 0 4 0 ] 

HI 5tt. 7y•r■:^c:'^^^:f@^©>'W^>y^*Aa:::>y^;&^ffl■rSCDD-0FDM 
^>Xx/.©}35«li©yn>y^^01?feSo 
[ 0 0 4 1 ] 

©^n-?'n©3k°-(c;^afk-rs/ife©^n^"n©-x';i'=f7°i-^^ti 50 itfg^t^ns 

o •7;l'9^7'^^'+tl 50 li±. ?IS©I FFT^j^t5©9t.©I FFT^i^tsl 505 Id 

L fcffiiJ© ffi^^W LTl^ S o 1 5 0 5 U 7;!^ 3 ^? 1 5 20 

0 7 tg,^ LfcffiS©tfi^^W LTfe D . U;!^^/ U 7;P3 tt. ^fjS-r Sfi 

^/^Xt na^ltSnTl^So ±fHI5JH^t<: j;n«\ ^ 1 ©M^^^X 1 5 0 9 ti. ^ 1 ©7 

yr^i 5 1 3 KmmLfciatj^^r ^is~ vmx^u y ^ I 5 1 itcjg^LTi^So 

o T. tJ 2 ©f,n>MX 1 5 1 5 (i. mi (DM^^m 1517 ^oJ;0'^'- K»A7'p ^y 
/TLT. N TM©iMfS7 yx^© 9 -6©SiJ©iMffl7 yx^f-tciSI^ LTl^So o T . 
©/^X©9-5©Nt#S©>'^X1 5 1 9tt. 3i®S*l 5 1 9fectt;:^j'-K*A7'n>y^ 
ti:j;oTII31#lt?.nSjMM7>x^t<:g,^LTl^So 
[ 0 0 4 2 ] 

mi 5 lc^-$ nXh^ ^mmmit^ mtU(D l FFTa:^>y^/5)^7>x:^c:'i:^^:>iSSi;>S:S 
±i^t. ^i;SjMMIi©ffi*tS/5)'iJi^S il ii^^LTl^So il©ili:tt. jMMUfccttfS 30 
{Hi?l7?©S#t<:ctoTSm^nSl?fe59CDD5MMeW©^S5S:fiJjiS©lo. -OSD 

[ 0 0 4 3 ] 

Og;D^t7 4^-\'U71-:3t-QtNxfi©CTF (^II<(©CTF) ^fFfffi-TSCtciiL/cfp 

SO) ^■¥^-;l'W«a:^>y h ct D tffi*tl?feSo 
[ 0 0 4 4 ] 

[ 0 0 4 5 ] 

raciiii/b^ ^r^^mm^^^ ^■'ji^icmmnif !hnrcmm(D^^ ^-^ji^ yA)ix!S.^(Dm. 
e^«^swa^^^^^;i'^y/^;i'Xj55^©«^ttB-x.Sc 

[ 0 0 4 6 ] 

[ 0 0 4 7 ] 

* a eg . If * II 1 S -5^ -^^ ;H¥ fffi ^ . tl * II 2 3 S N X f@ © ^ W n >y h - 
^>X©^fefiScSM. fl#]l 3 3 (c^sira^^-v fljRS 3 4 (CfiS NxfH 

®/Wn^yh>'-^>X©S#t75'ffi. *fcttll5f<]13 5(c;'^Snyt:°:i-^7°n^'^^tc: 50 
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[ 0 0 4 8 ] 

* 56 . nnY ym^^fcum'&mY ym^'^~h^r^-^ n^y h ^> - ^ > x ^ 

^MLfcfe©;^^ /Wn^y Y ~ ^ y 7s h iy ~ 'T y 7. (D ^Wi^^ % t\ ^ <hl^9 il ,h 

^ 56 M L fc il ^ a Tl^ S o S M - ^ > X # -tr' P 4- -\' U 7 a S a ^ -r S 4- ^ U 

7 S ^ a -r ±i ^ . / W n h - ^ > X © S ffl t ^ II ~> - ^ > X © C a gMt ^ ^ 

^tl?>o * 16 HJi J; n «\ 'D^i)mmts:^^ ^■^)\^^ y /^)V7^Zs'^^fcli 

W5a^9^^^wve3iiim;6^3iK^nfcffl©ioii(±®«^^s«>'-'>-yxyi>?>aji?-r 

S C t j; TBSWtt^ ti. u in?#fflcD»^«. MMIi "e^ffl ^ ti § - '^r y X 

©IHI-fSatc;|SilL/cfB©^^^A.-pl^So !*f^T. ^11 ® ?i) M ^ o #3iW^nfcfg 10 

fi^safa^ + ^wb^frLTiiffl^nsii^s/Wp^y h^>-^>x©aMf^ 
a ^ -a- ^ T D . ii ii T a * s a fi f- ^- ;K± . ^ ^ y ^^)V7]Z^'^'§.rci±=^ ^ ^-^jv 
e a IS a o T a -r ii i; T ^ s o 

[ 0 0 4 9 ] 

(Dmmmfs.mm±. ^^K^^>M^®x-^^h;paig©«^t<:tt#Lfc{4ffl>'7h^» 

^ a -r ±i ^ fi ^ K ^ ^ > fg © X ^ h ;b a 11 ^ 7 ^y 7° 3 > 7S - h 3; /c a ^~ y 3 y 

- h -r s d ^ lg a -r s /i i6 . Bf F ^ -f y 13 ^1 © X ^ h ;i/ a ig . ^ II - ^ y X 
-efe fc fifflv' 7 V'y~'Ty7^M(D^o\cmwt^z.t\cmLh^. 20 

OFDMi/Xxi.^BS#M-rSi:. Jif^^K^^y/Wn^y h >'->>-yXt<:^IS 

yx*^S»^ns«^. /Wn^y hiz-^^-yxttja^^^K^^y-e^Mnltg-efeSo ^iil 
'y-^yx^/ca!#p.ti/c>'-^yx©ft^©fflA^ ^l^^^$fcj;tf'S>rf©?^^^Wr 
^ i:- o Kmm^y ~ y 7ii^m^^ n ^ m ^ . ^i)iy-^yxaj4ffi:y7 F^y-^yx^-r 

S il ^ nl -t? S o ^ «Mu ffl v' 7 F - ^ y X + 1 . - 1 . + 1 . - I r^^i^t. 18 
0° ©f^|j{S^^{4ffl>'7 F ^»A-r So {4ffl>'7 F v'-^yx (^IS>'-'>-y 

X) tt, E?2^fctt^K?^©+>-y^u y^/^->>'3 y i:-rs il i:/5)^i?^So 

[ 0 0 5 0 ] 

;VeSMma^t:/^^ y 7 toi/^T. OS Dffifflv'7 Fv'-'^ryx (^IUv'-'^r y X) © 30 

7 ^y 7° 3 y 7S - F S fc ^' >^ y 3 y - F © - fi S M 31 # It P. n fc IS r-S i( ^ y F t 

o T It g f¥ tf -r s c ^ -c- 1 s o fu li y 7 F y - ^ y X (c '3 o T © ± 13 ^ sa ff> II © ^ 

. 1 O ^ © 7~ 4^ + U 7 « . lE © W S tS y 7 F y - ^ y X © ffl ( Sj{ ) M 

a # It ?> n s 0 t;^ o T . \ -d ^ ^ (d^ ^ ^ ^ ^) r if. n © ^# ^ t s s s y 7 f y 

- ^ y X © gij © 1 o fc' ^ © fg (CIS il it n S o * 16 0^ j; s t . w ^ ^ + e a M 
mit. j4ffly7Fy-^yx (^ny-^yx) ©if -^43 j; c?";*; # ^ t o r ^ c fi M 

a#lt ?> n/cja?^^;}^^ y F (+>-:/+-vU7) l?©WS!l5S:^-v ^^;Fe3iliS©^S^BiJfi 
tf¥«-r S ii t j; o Tl¥«nItgT-feSo ±fHM^Sfi#M-r S W^^^^^^wveS 

H S . 1 -3 ^ © ^t 7~ 4^ + U 7 ( fS © ^t 7* ^ ^ 'J 7 ) K 31 # It ?) n /c ja S S5( ^ y 

F . "3 BO © 1 "3 © ^t 7' 4^ ^ U 7 ( ^ S © +t 7" 4^ ^ U 7 ) (c IS 31 It tx fc S S S 40 

^ y F T©^3 ^ ^-;H5 3ilSi(^BiJffl(c; WttT 5 ci i: j; ^ TitffilTffi-r S ii A^-e 

[ 0 0 5 1 ] 

So il©fci6t. fflS©^t7~^-v U 7-e©^-v ^wF{E3iliS©l¥«. 

©^t7~^^'J7■r~©wa^^■v^^;^fE3ilsa©W«y^)My^-^}-^^-F^n. NxfH©!^ 
s ^ s -r s ^t 7* 4^ ^ u 7 1 -3 1 -3 ^ N I ffl © ffi n s o 

[ 0 0 5 2 ] 

M ^ (i\ JBie « 31 M . H 1 4 © ^ ffi ^ H IS L T C fc cfc -5 . o F D M y y ;F 
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a H « « ^ n S o 

[ 0 0 5 3 ] 

ii K » ® f¥ « ffi « ^ ti S o 

[ 0 0 5 4 ] 

* 58 HI! 5 i: . iitib®f¥«tt. M ^ J3 JfW > h © S 19 19 ^§ © X ^ h ;P a 
g^^^wVeaMSS(cDffi^W^W«t#J6S ii i:/5)^l?^5c ±fHM®«^. W^^^^^^wP 

[ 0 0 5 5 ] 

*f§H^tctSi:. -Mi:LT. ^ cd n if - ^ n S ^ ^ K ^ ^ > n >y h - 
yX;i^ CDD-0FDM>':PU;tti:feltS-7;P^^-vU7>'-'>->X©ja?S^-Bf^S 

it;0>e>#e>ns±i^T-fe. #|ie^ c d d jMfi«jgA^itJt-e^So ^ v 7 'y-'r y 

X . M ^ SSf F ^ ^ > ^ 1 ® / W n >v h - ^ > X ( ^ U ^ ;P - ^ > 

X) (D-m(Dm^. v;L'f-4=--\'U7^i)i75'i^®ffi|j{®-il©-9-7"^-V';7®Df#ic:~^ 
© 7' 4^ ^ U 7 t so 13 a T fc 0 t# nl § 0 ^ T . 1f f g © ffl ^ S D © 7' 

V 7 lcm<0 '^r ^ C tt^Vt ^tcib.. ^ ^- ;!/ h ^ ^ > © fc & © ^ B# r - ^? )M Ii 
j; / W p h M nj S o t;^ o T . B# ^ F ^ ^ > *3 It ;g. / W P >y h - ^ y 

[ 0 0 5 6 ] 

* © « © ^ * S f IJ * a . D f > 1 © if ^ tc *5 It 0 1 2 ^ XX} 1 3 t ^ ^ n T 
i^Sj;9^t;¥*©}Mf91i43J;t>"Sfi1iS)gAMgffloJtg'efeS^:^;^t/ce,-rcDD-OF 
DM>'XtA©#,^:& F^>>'-/^«3fiyO^,ftf#T-^S^t/^^.';5-efeSo C (D X o X <0 ± 

)V :i ~ ^' (Dm m&^^ ^ ~ F-rs©ti:>iSSi:5S:So 
[ 0 0 5 7 ] 

[it 8 ] 



tj;SC DD-0 F DM3gM>'X'rA©€ffl;6^nIt^t^S^V^^ il^;;?)^?>t#?>nSc tJ^* 
©^^^wH¥«eWtj;oT+>-;}^-FnItg5S:jaffiWJ5:3i® 

9 ] 

© IB H PI ^ n T t/^ S © t >r^ L . * © 
[S 1 0 ] 
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IWl 1 ] 

z'fj, = S'fjx^, = iju - 1)T I N, 

51 W ^ ti ?) ±i . D f = 1 © / W n >y h PeS Pi W L T :^ It n * * o ffl 7? ^ 

1 2 ] 



>^)^l?^So Df= 1 ©>'XxAti:oi^Tt*fgH^©ff«#§ttfiJjiS^WrSfci6. 

# 1? t S 0 

[ 0 0 5 8 ] 20 

T^tSo ^Wl^^ WS&jS:^-^ ^wPe3iMi(^M?SiC • ^^^^^ 

L t ® S 0 / W P h - ^ > X ^ ^ K 7^ ^ y M ^ S if ^ . ; W n h - 

^ . ^ IS S fu fS ^> 7 h ^> - y > X ® Hf F 7^ ^ > ffl © m * S » t^: # L 0 M If 
^ ^- 71/ 7 ^ >y h 7 X - >>' > f- ^t- tf -a- s 7 9 -y h 7 :n - > 9^ 

y ;P ^ T }$ ^ 3? O )A /v /-£ fj , < t) -r ^ >- > >-K 71^ PeS -P m D )A /-£ 0 L ^ J6 

-e^So iicjiSi?. 7 ^ ^y h 7 X m^is 2 •o(D'^kM(D mm mm 

[ 0 0 5 9 ] 

^- -r > X iS ^ Id ii ffl -r s /c i6 . a © 9^ ^ t- ;i/ y ;i/ x js ^ © a a ^ ^ w ^ 

^wP^ >/^;VXjS^©li,^©^i(t±. SiJf@tlT«-e#Sc 

[ 0 0 6 0 ] 

0^ © ^ p. ^ S USS^^SI t o T . J-XT © 0 ffi ^ #M L ^ ;?)^ I¥IH IJJ -r S 0 

[5SHI!^^ffl-r5/cfe©llS©ff^||] 

[ 0 0 6 1 ] 40 

0 1 SM>'-^>X^^?)|fSJj^^-v^^;P^I¥«-rs/ci6©*5iHi5{c;f^S^^^wH¥ 

««§© 7~n ^mr^^^o 

[ 0 0 6 2 ] 

tifi. fii-©A**/fcti^li(©A;t(^/rLTS{i>'-y yx^SM-r s 

feiC-bl^^^lOl^^rll^Tt/^So ■bb^'^10 1ttNxf@©tH;'j^WLT*3D. NxttM 

f@©7^;F^©-5t.©7^';l'^ 1 0 5t®|^LTfc'Ds ^7^-;!^^ 1 0 5 li. I -oajimti^ 
L T S o 
[ 0 0 6 3 ] 
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J; D n f* W . s IS v' - ^ > X fi . N T f@ © {8 y b A> N X f@ © a 19 -5^ -^^ ^- ^ 

L T 1 f@ © S 19 -r > h }M {8 nj N T fS © ^ W P >y h - ^ > X © S M ^ ^ ^ "t? S 
o N X f@ © ^ W n h - ^ > X © '5 ^ . N I - 1 ffl © / W p >y h - ^ > X . ± IH IIJ HI! 
L fc J; 9 H 1 © / W n ^y h - ^ > X ^ S a L /£ t © o T fe J; o a * -5^ -^^ ^- 

. N X f@ © }M 19 -r > h s fs ^ > h id t>- s N p ffl © -5^ •\' © a M ^ ^ ^ -t? *3 D 

. C il TSMd-W > h tt. :*:f8HJi©^-V^^;PW«#ff^fl^TI/^So Sf9'>-^ >X ^^Hf Pe^ 

^ ^ ;Kd H It 5 n fc N xfi © ^ ;p © aa ^ ^ ^ wsfi ^ ^ 

H a 1? S o 
[ 0 0 6 4 ] 

*58Hi!tdj;5i:. ^b^^lOlti. 31K^nfcfi©Niffl©«^^®«L. ^ 
3iK^tifcfB©*^{i. ^ilv'-'^yx. 1 ©/Wny hi/-'>-yx*^is-rs 

{4iB>'7 h ^>-^r >x©^-©ffl («^) Kmmnif i^ntc. mm-^ ntcm^^/^vh^^ 

[ 0 0 6 5 ] 

j; D a f* W td , * © -b U ^ 1 0 1 (i , S ft - ^ > X td i; n T S 5 fi © 
at/^K^S^;. ii©ffl©*^rt©m#S©ffl/{)>?>ig§&t-SSfi>'-'!ryx;l)>?> D N 

[ 0 0 6 6 ] 

u h mm ff'T) = 1 (Dm^. siiv'-^ y x©^T©fi(±/w n ^y hit o s d 
7Wo^y^>'-^yxffl:&"&^■t?l^So D> I (Dm^. Sfiv'-^yxid-t^tiTt/^sfe 

S ffl © * ^ © D # S C~ © fB a / W n >y h 1S # ^ S o M x «\ S jS - ^ > X 

. ffi s © Bf ^ F ^ ^ > 3^ ffl ffl ^ © a fi ^ # ^ fc Hf F ^ ^ > ffl ^ s 0 ^ «\ ^1 

© M M ^ a H 1 © / W n ^y F - ^ > X ^ # A. D . ffi © jM fi fi ^ ^ 1 © / W o ^y 
Fi/-'>->X^^ISLfct©^-g-A.l?l^So D=l©«^. ^ 1 ©jMMM^©fI,^©ffltt 
Hi ©/Way F>'-'>-yx©fI,^©ffli?feSfci6. Hi ©j^MM^tiHl ©/Wn^y F 
>'-^yX©^9i:&"g•^Tl^So D> 1 ©tf^. Hi ©/Wn^y Fv'-^yXCttliCfgtt 

. H 1 © fi li ^ © D # B ^ © fg Id fij 0 a T e. n . ^# © ffl © ffl ii . X. «■ if m m 
■t? o T j; 0 fi f* Id « . misismt^(Dm^. h i © / w n >y f v' - ^ > x © ft 

©fg©P5tdfeS D - 1 ffl©1fffgfS^#A.l?i/^ S o SMv'-^ >X/5)^Bf ^ F'pJ^ 

S±i-a-. D = DtTfe5o CCT'. Dttt^ jMM>'Wn>yF>'-'>->X©2'0©fII^©ffl© 

H©^?-rA-f>x^?>F-?-feSo 

[ 0 0 6 7 ] 

SMv'-^yX^^ja^SSF^^yfi^C^^s DttjafiicF'^^y©/Wn>y FKPB^ 

a L T D . S {9 ^> - ^ > X © D # @ t © ffl tt . ^ ^ :twHf ?B ^ A. /c ^t 7' 4^ ^ U 7 (d 

m 31 It n s o t^i^ -3 T . d © ig ^ « D = D f T 0 . d ii T D f ja s a F ^ -r > © ^ w 

P-y FPBPI. -^i^D^Wn^y Fi/-^>Xffi^^^/c2o©^t7'^+U7PE§©JarSm^> 

-ISWtd tt/W n >y F'fffg^aLTi/^So 
[ 0 0 6 8 ] 

31R^ n/cfg©m#@©«^^3iWt-Sftfet. -bU^'^ftt. M^tt"feSffl©ft^F*3© 
m#B©fg;0^?)li$i!-rSm#S©gP^^*^^3iW-rSo ^ t , ^ y x >y ^ X m . 

^n5m#s©»^rt©^SBtdis-rs«|g^ig«t-s^y/^u>^v>x^y^xT^feSo 

[ 0 0 6 9 ] 

3iw^nfcfg©Nxf@©*^©^^tt. ^nrsf-^ ^-j^mm^miP^T ^rcibicmmy ^ 

;F^i 0 5ldj;-3T7^';P^^nSo M^«. 3iW^nfcffl©m#@©*^*X^;F^-r 
Sfci6©'7^';l'^l 0 5tt. ■7^';^^^nfctf©m#S©ft•^^dMil{^r^t?.nfc4-^-r>F 
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mi&w^^^yh (^t:/ + ^';7) cd^^cd ^ x.^ y x y M?fe ^ r t j; t.^o 

[ 0 0 7 0 ] 

J; D H f* W . 7 ^ ;P ^ 1 0 5 © # ^ . If a * 9^ ^- ;H¥ « ^ ffi L . iin a 

* -5^ -^^ e ii II S( $ ?ii ^ -^^ ;P A JS ^ © fp « T <fe S o N ^ f@ © 7 ^ ^ i o 

5tt. ^3; D S JaSSCd-^^ y h ^ fcttH* § B#K.tW y h T©W?A 

[ 0 0 7 1 ] 

D > 1 ©ii^. sfas^-^ >x tt»»©mi%©sft v'-^ y x^g^^^T-^3 D . d#s lo 

,h © S 19 - ^ > X fi . Hi © o h S/ - ^ > 7. © ffl j; -3 T 3; S / W n >y h 
^f¥g^^^■t?t.^So -Mi;bT5iW^tlfctt©mSa©*ia-^^^S^. 7^;l'^10 5 

. 31 w ^ n fc fs © m # B © ft a- © ft i>t © ffl © PeS © -f > ^ - - h fs ^ ^ ^ /c fi © 

> ^ - ^^ b - h ^ n fc m # B © ft & ^ « -r 5 fc i6 © / W n >y h ft ^ ^ A. fc 3! W ^ n fc 

{g©m#B©*^rt©mit©ffl©^^^y^?-4^u-h'rsfci6©^y^-4^u-h7^ 

- h mmr ^ fc & ic y ^ ~ :n u - h m <D ^ y y° V y i^' ^ y h ^ felt V ~ h 
y h t Lx mm^ o ^ e. t . 7 ^ ;b ^ i o 5 (± . n w ^ n /t ffl © ^ > - >t^ u - 

h ^ nfc m# i ©*^^. 3iW^nfcffl©m#S©*^i; bTjg«t-So ffi © 7 ^ ;P 1 20 
[ 0 0 7 2 ] 

7^;i/^?i 0 5a. ajR^tifcffl©*-a-rt©#^©fti%©fB©^©D-ifia©-ry^- 
u ~ h mmt ^ ^ t V t ^ o ^ (i\ s f/? ^ n fc ffl © m # @ © * ^ M 31 # 13- p. 

n/c7^;l'^? 1 0 5(±. 3iK*nfcffl©m||g©«^rt©fl:l^©ffl©r^©D - ltl©^> 
^?-.-fsl.-hfg^Jii±iT?,, Z.(Di§^. 3if3?^nfcffl©«^©^^©fi^tt. sfi^y-^ 

yx©fi^s-?-ffi?i^n. #7^-;L'^i0 5(i. ^isy-'ryxmclt. oSD^^^yh 

n r ^ c t ^ <:) mm~^ n ^ o M^a\ 7^-;!^^ i o 5itu~/%x-fy^~^^u~hy^ 30 

^ilS^>^-^U-h7^';P^. Sfctt^7^'-:P-^>^-;}^U-h7^';P^-f' 
feSo ^SiCs 7^';l'^i0 5tt. n — >'^X7^';l'^?~fe-3Ttcti^o 

[ 0 0 7 3 ] 

± IB © ^ -fd 0 . S fi y - y X . Hf Pe§ F ^ ^ > - ^ y X T o T j; o ii © ±i ^ 
, ?ij * 9^ + . N X « © ^ ^rwl/ -f > /'^ ;l/ X )S S © a M a- A. /c ^3 »fj -5^ Jf-- ;l/ -r 

y/^yPXjSS^T-fe D s ^ c T-Sfi>'-'>- >X tt. 3^{i>'-'>- >X. «'±IB©H 1 ©3M 
M>'-'!ryX©SM^^->>'3 >^-g-A.l?l/^So jMMv'-'^- >X tt. jMfi - y X © D # 
i ir~ t © ffi t H 1 © / W n ^y h >' - ^ y X © ft ,^ © ffl so D ^ T C j; 0 # n S 0 
il il -^^^ D . ± IB lis HI! L 9 t . 3M fg - ^ ^ X t *3 it S H 1 © / W o ^y h - ^ > X 
© ft it © fi © PeS © Bf PeS PeS Pi T S o # , H 1 © n -y h >- - ^ y X © ^ tx ^' tx © ffl 40 
s 31{9-r S1f ¥B^^^/c D - 1 ffl©3M{a«y^)^^^. c c T-H l ©/W o ^y h ^/-^ 

yx©ffi(±/W n ^y h'fffg. OS D ^■¥^^;Pff«t<:^ffl-rsiSifin«fgi?feSc Bf^K^^ 

ySMv'-'^- >X©^^. -bU^^^tt. m#S©^f^i.^>X^?> h-f-S{inTtg^m#S 
©ffi-eP^^-rS3iK^nfcffi©m#S©«^^S#tL. DNT#SC'i:©^^i.^yX^ 

y h-esMnitg^D NT#B^^~i;©ffl^3iW-rSo -r^^-^. k ^ ^ ysiiv'-'^r y 
xt±. -fel-^^i 0 itc;j;-3T)ii:^^Mii^tiS>"J7;l'x-^x^iJ-A-efe-:3Tfej;v^ 

o m-DX. -bi^^^i 0 itt. s{9>'-^yx^Sf9-rs/cfe©i'3©A^^. SK^n 

fcfg©Nxf@©ftia-^!gffi-rsfcfe©Nif@©{fi;^ji;'&fi^Ti^Tfej;i^o d d-pSK^n 
fcfg©m#B©ft^t±. NTf@©tH;^j©d-5©m#B©m;^j^/rLTig«^tiSo 
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-1' > tt s s 19 - ^ y X . ^ u ;i' X - ^ X h y - A -e -3 T j; t.^ , ii ® ^ -a- . 

[ 0 0 7 5 ] 

\^(Dr^m(Dm(Dm(DD - 1 m(D4 y ^~:f^\y~ hm^^i^r ^rcisb<D-^ y h y 

[ 0 0 7 6 ] 

* 58 © ^ S gi fi J; S . * 5i Hj! © ^ + ^wH¥ « il ^ . N ^ ffl © ^ -\' 

-r > ;P X JS © S M ^ a /^v fc ^ -V -f > ;b X )S © N r ffl © fP « Icl j; -3 T 

SS. M^«'NTffl©f-tmS^»< il^tj;DWa^9^^^wV^y/^;PXjS;S^©NTfi©l¥ 

Mar si5ra^Bfi#M-r 5 wss^sr^-v ^wveani^ i e o i ^^^wvea 
M i( ^ a M ^ ^ t,^ s „ 7 ^ h 7 x - y ^' ^ © ti ^ . ra - © a w » 
0f PeS K ^ > T « « ^ ti S fc . W S6 ^ 9^ ^ y 71^ X fS ^ fl SI # S o o T . 

wsji^^ ^ ^wp^ y/^;^xj^:^s^*^^^/£■afi^nfc^^ y/^;pxjs^^^ < 20 

[ 0 0 7 7 ] 

*fiH^tj;s^. ^•y^-.;i'-ry/^;i'X)SS^(i:. W^^^-v^-;i'-ry/^;i'XjS^©Nxf|si 
© f¥ fffi e> IX # ^ . ii u 1¥ « a ^ > ^ - ^ - h i¥ ffi -e S 0 * is J; s ^ , 
y ^ iv^ 1 0 5©#^i<:j;oTJii±t^n§W?i]^^-v^wL'^>/^;i'XjSS^©f¥fffitt^y^? 

- b - h * n •?) /c i6 , W 5% * f- ^- ;b -f > /'^ ;!/ X ^ © ^ > ^ - >t^ b - h ffP fffi fg . S 

fi - ^ > X fi M ii ft ij- e n fc ^ ^ A ^ > X ^ > h « ^ n 5 0 ^ t . n x f@ 

© ^ ^ ^ y ;V X iSS^ ^ » tij -r S t S ¥S . ^ 9" + ^ y X JS 

S^© N xffi©^ b- h L. ^T©^^A^ >X^ > oSD^T© 

B^K^K^ y h toi/^TiiM^^^^;i'tlia#it?.nfc9^-v^^;P^ y/^;PX)S^ffl^ig«-r 30 

S 0 

[ 0 0 7 8 ] 

± IH © ^ *3 D . S fi y - y X . M ;^ «■ S ffl PeS K ^ ^ > fi ^# © PeS • H ^ S « 

# n S a S F ^ -r y - y X -3 T t j; I V:, d © ±i & , ^i: 9^ -V t- 71- J± W SJl 
* ^ ^ ^- ;p e ii H S T D . c c -c:- S ii - ^ > X i± . ^ ;v 9^ 4- ^ y 7 g fi U ^ . M 
^ «' 0 F D M Id M ii L fc ji v ;p ^ 4^ u 7 - ^ > X * S {i b © # ^ -e (/^ S o M 

U 7>'-'>->xtt. U 7^llS;jie©ft,^©t'-:/4^-v y 7 tso 

D P.n5f*i!©ffi^#^-el^So ^©«^s ^ 1 ©/Wn>y h>'-';ryxt±ja?sa K 
^-r^^Wo-yhv'-^^XTfe-^TfeJ^l^o iiilT, ^l©/Wo^yh>^-^yX©fI 

© fg D # a <h © -9- 7" 4^ -^^ U 7 *ij 0 S T tx 5 o d d . D il © ±i 1^- Jsl S S 40 
F ;?<'<>© P >y h Pe§ PB ^ a L T fc' D . 'Q 3; D D = D f 5 o M ^ ii\ H 1 © / W o 
y h>'-'>-yx©lli©ffli:>'Wn>y Y -y ~ y 7.(Dm 2 (Dm. t (DWi(D-^ )V =9- ^ ^ ^) 7 -y 
--^yXC^DCD-lfiCffltt. «fgM^ffll?feSo il©^^. *fgH^©-bL-^^10 

1 tt. m#B©+>-:/^^U7tiia#it?>nfcm#@©ffl;?)^p>ig^-rsaK^nfcffl©m 

#S©*^^ffi«L. DNx#iir~<t©+>-:/^-V';7tMa#lt?>nf£:DNT#Si::~^;©ffl 

^ 31 w -r s o 

[ 0 0 7 9 ] 

JSl S a K ^ -r It S S 19 - ^ > X {± . ^ b ;l/ X - ^ X h U - -t? -3 T fe j; 

o $f L < tt. *f8Bi5©^^ b ^7 ^ 1 0 1 tt. iiacsiasz-^^xfatciiiiiftite-nfc^ 
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[ 0 0 8 0 ] 

^^nfcfg©Nxf@©*ia-^igffiL. c c v n y ^ )i' ^ n fc m (D m-^ It . ^n^'n©7 

a * ^ ^ ;P e ii H ¥5( © f¥ « ^ ^ A. S o 

[ 0 0 8 1 ] 

s t -r 5 o 

[ 0 0 8 2 ] 

y ^ \ 0 5 . js -r s 7 Y ;b ^ ^ n fa © * ^ t H }i # It ?) n fc 7' 4^ ^ u 7 
j; o T s s a > h -c? © If ?A 4- ^ + ^wi/ e l S © f¥ « ^ g « -r s J6 . UK 
^ n fc fs © N X ffl © * ^ ^ 7 ^- ;b ^ -r s o f^ij ;t tf\ 31 w ^ n fc ffl © m # a © * ^ H 31 
It n /c 7 ^ ^ 1 0 5 . 7 ^ n « © m # g © ft ia- Id H 31 # It ?) n ^t 7 4^ •\' 

U7^CJ;oTa^:Sjafim^i^^yh. 'OSDm#S©^7+^U7j()>?.|fl$&-r?.DfNt# 
^#^/c7^;^^^^n/cffl©m#S©»^^^i#t•r?./cJ6^^:. afi?^nfcffi©m#S©« 

^^7^;P^t-So 

[ 0 0 8 3 ] 

3iW^ nfcffl ©m# i ©*^©x-^ ^ h :t U ;P © X ^7 }> ;^ fl jgj ^ f^ij^ 

*^tc3iffl^nsn-/^X7^';P^i?feSo NTf@©7^';P^tt. ^-v^wvy-Y 

^/-)I^U-h^||tT-rSfci6©n-/^X^>^-;}^U-h7^';P^l?feoTtctI/^o 
[ 0 0 8 4 ] 

M ^ (i\ N X fia © 7 ^' ^ (± , /I S T^' fp] te: -f > ^ - >t° b - h -r S fc © ^ > ^ - >t° U 
- h 7 ^ -t^- S 0 j; 0 ft f* W . 31 K n /£ fil © m S @ © ft ^ . D f N ^ # g C" ^ 
©^t7 4^^';7tlia#ttP.tl/c-31©ja&M>tW>hti:M3S#lt6nSo m#@©7^ 
7 ^' tca-j' < ^ h ct o T. -3S©Ja?^^^^ > h ^©^ ^iS 

?^i!{^i^^yhtii3S#it?.nfc^^ffl^w-rs7^';p^^nfcffl©m#s©«^^s#t-r 

ffilc:||31#ltP.nfcja?^^;}^^>M?©^>^-;}^U-h^||tT-rSo 
[ 0 0 8 5 ] 

-r > ^ - - h © if ^ © * fg © 7 ^' ;l/ © li ^ f3i5 T 5 tc . ^ Sj{ © ^t 7 4^ 
U 7 © ^ ^ ^- ;P e 3i II SS( 4 # B C t © -y- 7 4^ y 7 (c |5 31 # it h ti /c W< ^ > h 
?-©?^3?!#nItgT-feS«-&tOt.^T. 0 1 4^Sfi#M-rSc Z.(Dm^. *fiH^©7^;P 
^tt. 2#ac:-i:©fflS©+>-7^-vU7t<:li3S#lt?.nfcja?^S;}^-<>M?©^^ffl^jS 

«-r So 

[ 0 0 8 6 ] 

Nxf0©7^;i'^tt. fifPEg7^l^i]^^:-fy:^^-4-^^-^•r?)/cs^©^>^-4-^^- 

h 7^;L'^?-feoTfe j;i/^o 31K^nfc«©m#S©ft^{<;K31#ltsn/cm# 

i©7^';i'^i 0 5tt. ^i©^f-rA-r>x^>h-e®aK^nfcffl©m#s©ft-&s/c 
tt7^';p^^n/cffl©m#s©ft^©^^js-rs«i:. ^2©^^i.-^>x^fyh-?-©aK 

^tl/cffi©m#B©ft^3;/c(±7^';l'^^nfcffl©m#S©ft-a-©ffli:©^:&-r>^-jK 

u-hL. fgi ©^-r/.-r>x^yhi;^2©^-rA-r>7^yh©K©ff'rEg^-r/.-r> 
7^yhT©3iiR^nfcfg©m#@©ft-a-^ig«-rSo M^tf. ^-rA-r>7^>hrEg© 

^ ^ /.^ > ^ 32l{9«;0^ 3MI9 oJtg^jilf h Ix - - y ^'ff ^ ^ /.^ 

> 7 ^ > h j; -3 T 3; S o M ^ (i\ 32 18 S tt . # D t ^ A > 7 ^ > h 3; fc ^ D t 
19 7 - A -tr © -f P h — ^ > 7 . M ^ O F D M S/ > 4< 3M fa T 5 o ii © ±1 ^ 
. *^Hj!©^>^-4^^-h7^';P^10 5tt. ^PEg^y^^-.t^^-^^II^Tt-SfcJ6. 
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^ ;P ii H a CD *f jS-r S ^ic . M ^ * ® € n ^ S Bf W ^ 

ft-r s o 

[ 0 0 8 7 ] 

± IH © ^ D . ^ > ^ - b - h {± . 7 ^' ;P M « g W ^ n fc fg © * ^ ^ ^ R nj 
T S o L yO^ L yO^ e. . -r y ^ - b - h 7 ^' ;l' ^ ft fe H nj <& § o iJD ^ T . 

[ 0 0 8 8 ] 

*58Hi!®^e)*Stiatc:j;;§,i:. *58BH(Oy'^';l'^ i o 5tt. BfrEg7?l^^]©-ry^-4-^^ 10 

- h j; a S ¥5( 7? ^ © ^ y ^ - ^^ U - h © M 7? ^ ff -r S d jO^i T~ ^ S o M ^ (i\ 7 ^ 

^ . © 7 ^' ;l' ^ X X >y 7° ja a F ^ -f y © -f y ^ - - h Id ffl ^ n S Bf PeS -r 

y ^ - ^^ b - h fs ^ g « -r s fc t B# ^ y ^ - .-fs - h 5: ii « ic: ^ -r s o m-DX. * 
fS HI! © 7 ^ ;p ^ ja i( ^ y ^ - b - h ft H# r^g ^ y ^ - >t^ - h ^ ^ L T t j; 0 

^e>t, *ISH^©7^;V^fttBf^73^fccfctfja?SiC73^ti:^BftC^y^-4^U-h LTt 
cfcl/^o il©il^. *fgH^©7^';P^tt 2 D 7^';P^^lltT-rSo 
[ 0 0 8 9 ] 

0 2tt. *5gH^©^e>^S|g«ti:^S*fgH^©^ + ^wH?«t§©7P^y^7H-efe5„ 
[ 0 0 9 0 ] 

0 2 l£:^$nTi/^:s*IIH^©^-v^-;l'ff«#§tt. 1 o© . -fe ^ 1 0 1 tcgi! 20 

^nfcffiic©ffi^i:^wrs^K-ja?sany/^-^2 i o^h^ti^So ^^-ja^sis^ 

ay/^~^ 2 1 0(±. SM>'-'>-yxi?feS^^K^^yM^©x-^^^h;va3Eg^!fS7c 

J6 Hf ^ K ^ ^ y ^ ^ ^ ^ ' mmwmnr^o 

[ 0 0 9 1 ] 

M ^ «\ Bf ^ K ^ ^ y fl ^ . IS W fi^ a ^ ^"V - X ^' fi ^ U ^ JS L T S 
0 il il "t? . N T f@ © Bf K F ^ y / W n >y h y - '^r > X . N t tl © tl gij © Jli M >t^ -f y F 

e> N X M © f@ BiJ © il IS ^ ^ ^ L T ±t )i © s ffl ^ y F js nj -e s 0 ii ii 

Nx - l{@©HtHF^^y/Wn^y Fi^-'^-yXtt. ^l©iMf3>-K^yF;5)^?.3MfinTtg^ 

nic^^F^^y^wn^y F>'-'>-yx©jaffiwti:3i®^-&fc/^->>'3yi?feSo 

©Bf K F ^ ^ y/W n F v'-'^- y X tt. JifJSS F ^ ^ y tcfcMt S ^ 1 ©/W n 30 

-y F - ^ y X ^ ^ ^ fc ± IB T ;F ^ ^ u 7 y - ^ y X © ii s it • Bf ^ it z^)^ !# n s 

o ± IB © ^ 43 D . S a F ^ ^ y 43 It S H 1 © / W n -y F y - ^ y X © fg . X' ;l/ ^ ^ 

-^^ u 7 y - y X © D # a ,h © -9- 7" 4^ ^ u 7 K so 0 ^3 T ti s o ii ill? . D 1 j-:^, ± © 

7W n -y F PeS PI T 5 o Bf P5 F ^ -r y / W n -y F y - ^ y X © IS] ffi eg ^i; 31 ® a . Bf PeS F y< 

-r y ^ w p 'y F y - ^ y X © X h ji mm(D & r ^ rob . n ^ - i f@ © Bf p^g f 
^ ^ y / w p >y F y - ^ y X t± . ja M F ^ -r y 1 43 It s ^ 1 © / w n >y f y - ^ y x © 
^M^^->>'3y-efesx-^^^F;i'aig^wrSo 

[ 0 0 9 2 ] 

mm^y-'r y 7.. o ^ D ffiffl y 7 F y - y x ©HP # L c 40 

[ 0 0 9 3 ] 

±ie © j; 9 t , X' ^ ^ u 7 y - y X . ( ja f ^ ^ y t^: 43 it s ) ^ i © 

P^y Fy-'!ryx©ffi/5)'ii[JD^T?.nS+>-:/^-vU7^^l^T. oSDD#Sc:~i;©+>-:/ 

4-^';7^Ptt.^T+>-:/^-¥U7tsijD^T?,ns«fgffl^wrs«fgy-^yx^^jy;i 

tti^l:- -^ ^H-e. D = D f S o 
[ 0 0 9 4 ] 

M ^ (i\ N X f@ © Bf PeS F y^ y ^ W P >y F y — y x . N x IS © M 19 -5^ -^^ ^- ;F ^ L T 
* 56 © ^ ^ ;F f¥ « #5 ^ fi ^ S S {8 ^ W P -y F JM 19 ^ n S o o T . Bf PeS F y< ^ y 19 
^li.. N X f@ © ffl BO © a 18 ^ -v ;Kc; H jg It n fc ^ ;F ^ y / ^ ;P X JS ^ (c a L 
Nxfi©f^ffSFy^'fy/WP^yFy-^yx©aM^-a■^•n^So HSSFy^-r 50 
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y ic ^ If :^ -y - ^ y 7. It . n ^ ffl cd ffl cd a ft 9^ ^ t M M # it n fc 9^ ^ 

M ^ ^ ^ -t? s o 

[ 0 0 9 5 ] 

S a ^ > h T~ © a * ^ ;P fE a H iS( ^ If « T S © S fg © * ^ ffl ^ 31 W -r 

0 cc-e. #3iK^n/cfflcD«^tt. ^-^s enmity hmm^fcii^mmm) ^cmm 

[ 0 0 9 6 ] 

56 HI! © -b I- ^ ^ 1 0 1 . S fS © * -a- *5 It S 111 # a © fS 6 |j! ^iJ -r S Bf PeS • jsi s a n 

> - ^ 2 0 1 t o T g « ^ ti s ffl © * D N T # a t © fg ^ 3i K -r s o M ^ 

. Bf PeS • a n > 7^ - ^ 2 0 1 cJ; o T g 5 ti S fi © « ^ © fg . t y V y i^' 

^ yf"-^ ^ xKmrnnif^n^Tcib. ^ ^ 1 0 3 d Nt# s ©^ y u y ^' 

■r So 

[ 0 0 9 7 ] 

Bf PeS • ?S a 3 y - ^ 2 0 1 (i . Hf F ^ ^ > M ^1 © X ^ h ;p a 11 j; 5 S 19 y - 

F F T^Kgg-efeSo 
[ 0 0 9 8 ] 

*fiH^©-bu^^fioia. mm]' ^-c yiB^<Dx-^^ h )vmm^^i9L. cnicm':s 
e> . * © ^2 u ^7 1 0 1 . s ij? ^ n fc ffl © N T ffl © * ^ ^ ^ X - ^ X h u 

-A^LT^g^-rSili^fefeSo C©if^. -b^^'^10 1^i. BtP^.j^JSIj^ray/^-^? 

©ffi^i(t?^js-r5^i!(©tij^^#LTt.^So iiii-?'aK^n/cfi©m#s©«^^jii* 

S 0 

[ 0 0 9 9 ] 

* © ^ 5 ^ 5 Bia j; § ^ , s S5( F ^ ^ y ^y - ^ y X 5 . }M fi « *3 it s n 

1 © 7W o F y - ^ y X ( :t u y -t- ;F © / w n -y F y - ^ y X ) i± , x ^ ^ y 7' ;f y - 

^ y X « X T t/^ T o m^i^f. H 1 © M ^ n -y F y - ^ y X (± . fjij ^ If II S © M 19 

^^^^;l'^frLT3Mfl^tiSffl^^9"^^wP©f$W;b^?>5?.tf«ai-S/ci6(c:. 7. ^ y 

y - >;r y X ^ ja F ^ ^ y ic It s ^ 5S: s ja F ^ ^ y n >y F y - ^ y X 
5 ^ s ^ ij y~:f-;F©/w n >y F y-^ y X) t ^»-r s ^ ^ j; o c s o -r^^-s 
. X ^ 5- y 7~ ;F y - ^ y X . ^ s :t u ^ -t- ;f © -r n -y F y - ^ y x # ijn ^ 
M-rSo ^M^Pts-r s fciiic. b#PeI! • m'&Wi^y i o i ii. y ^-<y^mm 

^§-©x-^^F;FaJl©Df#ac'i:©ffllc;x^7^y'X~;Fy — ^yx© — 31©fg©II*^^S 
^SWL.SMM^©x-^^^F;Faigi:LTxX^^yy;Fy->>-yx^#S¥ia^«^ 
Tv^So mw^mt. np^Uff-r s fcfeic:. F^-^ ysM{i^©x-^^ F 

^y7';Fy-^yx©ii»©-a©ffl^x-^^F;Fa?g©Df#Sc:~^;©ffltil»LTfej; 

[0100] 

}M 19 « id T . :t u y' ;F © ^ w p >y F y - ^ y X fg . -7 ;F -5^ 4^ -^^ u 7 y - ^ y X 

©k#a©^t7~4^-¥'J7y()^?)rwmt-S-x';F^^-vU7y-^yX©Df#Sc:'i;©^t7'4^ 
■V U 7 id so D T n 5 o il © :t U y ;F / W n >y F y - ^ y X ffi © * ^ © |g 1 © :t 
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7 . M ^ ^ 5 ® 7' ^ + U 7 t SO D T n T fe J; o £: ® if ^ . -b ^ ^ . Bf PeS K 
^ ^ > S 19 19 ^§ © X ^ h ;P a Jg CD k # B © fi ?> -r S Bf PeS • a s a 3 > - ^ 1 0 

x^y^xkti. SK^ns/wn^y ^«fg;&^^/c'^l®^^-7'^^y7^cli•rs«|g^s 

[0101] 

©ft ?e^ffi«-r s ¥15^ ^ t fi^ Ti^T ct i/^o ii ©WfStt. iSifin'fffg^ ^ L lo 

T }2l {9 ?) g « nj -c? cfe o feSl^fii^fc. il©«fgtt. n y h ^'y y Ki^ 

^ U :t (c: o T » fff t IH 11 Bl -c? S o 
[0102] 

± IB © i; D . N jm(Dy ^ )i ^ It. s ^ § ja .tw > h © ?ij ^ ^ -\' e a H 

o *f§H^©^ ?.5S:Sll«t<:ctS i:. ^-v^wPWttggtt. ±fH © J; 9 W ^ /S: ^ ;P 

[0103] 20 
20©5gM7>x^. OS D Nt= 2 ©«^^BS#M-r S i:. © ^ 

It. mm(D^y^^^)7\cmmnif!hi:\fcmm.m^^-(yYV(Dmnr^^^^^)\^Mmm(D 

f¥ « ^ Ji « L . S 1/^ a 3* S fc ^ « -e S o * 18 © n y .t° - +f" . ^ S © ^ 4^ ^ U 
7 M a # It p. ti fc ja .-K ^ > h © W ?i] ^ ^ ;P G 3S M l<( © ffl ^ ffi ^ W ?A * ^ ^ 
fE a M S © ^ a © +>- :/ ^ ^ U 7 t fij D a T § C ^: tc j; 'J T . fS |j{ © ^t 7' ^ U 7 

^Wa^^-v^^;Pe3ili^©ffl^©+'-:/+-vU7t<:SiJD^TSili:t<:ctoTffi^W^^^ 

^ ^wnsanm^SfiSc-r So -r^^-s. *fgH^© n y .-j^-^-a, wss^^^ ^wn^awic 30 

© f¥ fffi ^ ^ y ^ - n -y ^7 L . S ^ W ^ ^ ^wb a M 15! fc a ' © f¥ « ^ # S 0 
[0104] 

ailSS/ca#^^^-¥^^;l'^>/^;PXjS^©^W^^S-rs/ci6©¥ia^«^Tv^T^> 

[0105] 

W^^^-¥^^;PfE3ili^©^*^^S-rSfci6©¥Stt. WS&JSr^-V^Wl'fSaMS©^ 

• ^#A./£S«M^©x-^^h;paii^SM-rsfcJ6t. nWi • mw.w^y f'^~^<Dmm. 

©m^iiiaitLTi^So £1 ©Pts¥PStt ^ tcMit© A^'&fi^ D . iintcitt. #a 

* ^ ^ ii II a © f¥ tf ^ Pl^ S ¥ ® t « -r S fc 7 ^ ^ © m ^ g L T S o 40 
*5gHI!©^ ?>^Sll«lc: i:. ±12*58 HJ! © n > - -tf" j; ^ T g « ^ ti 

[0106] 

. • ja?^iC3y/S-^fc;J;-3Tig«^nSS{9f9^?©X-^^ h;L'aJ1^^3^^>>'> 

©Tfe o T t *I8BI5©^ + ^wH¥«#§tt. O F D MS{9^T€ffl 

^nso £:©is^. fjw^Pts-r s /cJ6©¥gtt. jassj( K ^ ^ >^ 3 fcttjiM 

^ ^ ;P {53 H S( © f¥ « ^ € ffl L T S lilt ^ © X 



(26) 



JP 2007-523549 A 2007. 8. 16 



LrmsMLfc^dK^ ^ # ?ii ^ ^ ;P ^ > ;P X fS ^ t K 3a L T lis L fc J; 9 . M 

^ * ^ -^^ fE ii II a © f¥ « tci j; o T S S f-^ S( S © ^ ia- ^ -^t ^ » < d <h 
J; D . If ?A * ^ ^ ;P e ii H a © N X « © f¥ « N T ffl ® ^ ^ ;P e ii H a ^ » m -r S ¥ 
g ^ It ^ T T fe J; o 

[0108] 

S 0 

[0109] 

C D D ® D F T ( if i?( 7 - U X ^ ) tf 14 ^ * fg Hj! 43 T fU ffl T S £1 ^ j; D . Hi 
2 tC/l^^tlTl/^S ct 9 ^3MM«a:^>y h cD « jg nlfg 1? S ® b . SliS^M I 

tt. fj^^cD c D D - o F D ummm^mmr ^mmu i s o/w n y h ^'u >y k^h i 2 

f^'^mmr^o r g M I S O ^ n >y h ^" U >y F J 9 ffl IS « . iB ffi ^ 31 52 ^ » A 
L fc © / W P >y h ^> - ^ > X © IS S ^ L T l# n S X ^ h ;P a 51 ^ * « L . ffi |j( ® ^ 

[0110] 

*fiH^©«±{i. mmm^j:mmiiD f TtCctoTttfflv'^ htc^a^ns i^i^d d f t 

©#ttti:a-:3i^Tt.^ S „ '2f,i«I,t;. SMM ^ © jMM 7 > x ^ # T S {4 ffl 7 h ^ ^11 

■r s J6 . iiti a s JB »! w * a M 

[S 1 3 ] 

J; ^ T^fefiScnItgl?feSo 
[01 1 1 ] 

01 A (Dmm^m^nmmmr ^ t. 
1 4 ] 

C = Ospi = T/2 

©aiBeg*^>7htt. e"j;i'= (-1) '= {1, -1} ©fuffii/XhtC^lt^nSil^ 
(c;:^D. iintt#«*S I SO^^^WbH (f) ®CTFlc43t/^TH (i/T) = H^'^ 40 

+ H ( - 1 ) * t ^ s ct 5 tdiift^ns o 4^^m(Dm±ii. amiyyh^^^uyh^y- 

a le « * 3152 ® nlfg 3iK , 
[ K 1 5 ] 



t 0J PI ^ n 1/^ © M L . 3i ^ IK II M I S O / W H >y h - ^ > X T X x A 50 



(27) 



JP 2007-523549 A 2007. 8. 16 



^ ^ - ^ >Pf L T M e. ® fij jO^ S o uti e. ® fij 15 tc: -3 t.^ T ft T is ^ S o 
[0112] 

[SI 6 ] 

C = - / 

^ U 7 ^' ;P - 7° f t -r S £1 -c S o ffi a 43 J; ^ a ® 7' 4^ U 7 ^ n ^' n . C T F 
H (2 i/T) = H^'^ + H^''fccj;t>'H ( [2 i + 1] / T) = H''^-H^'^:?:^r-rS 
o dClSH. *^y^fcD2^©ffiirLfcCTF<5;i5;So CTF H''^fcj;tfH^'^A^Hl 
4 t ^ ^ n T t.^ S ^ 7 ^ >y h 7 X - >>~ > ^" <fe S if . H ( 2 i / T ) fc' J; H ( [ 
2 i + 1] / T) cD)R73tfe^ 014til|gt?^^nTt/^Sj;dtcJi|?Sl(e^tC7^>yh-t? 

7 tJ^atiHB^nS il tC/SrSo o T . J; S . ® +>- :/ ^ U 7 t S 

[m 1 7 ] 

20 

H{ [21 + 1] / T) = H'" - H'^' 

©CTF:&ffPfffi-r?)?)©^. 
[SIS] 
H(2i /T) = H'^' + H'^' 

^f¥«-rs. U 7©#«5S:ff«#§i:l?feSBiJf@© S I S O ^ ;l/ 

;^)^ ffl ti S 0 
[0113] 

:$imm(DWt±^WmKmmr ^TctbK. li(T. QofiC^^-tf n ^ >y ^tc J; S >y ygJI 30 
^ ^ y j; o r ;Pfb^ nfcBf S e5)lSljtSf/^7 X - y ^^'^ ^ ^^1/ 1 oi^T#^ S 0 
^ ^ , a ^ il ® T „ , , = Q • T 3 p , tc j; ^ T Hf PeS tc fij » ^ tx 5 T 5 o M IS 7 > r 

■f ^i^-^i^mm^^if^^^ y^^^ixit^ (c i r) j-xt®st~s«^ nso 

[K 1 9 ] 



©«;^il®J-XTs Qo^Q'ffeSo QoM©9^^^w^^ ^y 7°fc' j;tf^^-v^^;KiSv^tcMffl 
M S -r S o 9" ^ ^y 7° 



9=1 




40 



[SSt 2 1 ] 



(28) 



JP 2007-523549 A 2007. 8. 16 



[S( 2 2 ] 
2 3 ] 

2 4 ] 

(wss) :^''>X7"n-bx-efeSo ^■v^-;i'-r>>'^;i'XjS^(ciR) tt. OFDMi^y 

cfc ^-S-efe S fci6. 1 OCD O F D Mi/ >;K;PF*3© C I R CD ^ ^ # tt g IH ® 
[m 2 5 ] 

t e [£T^^, {£ + l)r,^] 20 
2 6 ] 

t {± IE L < 5S: i/^ ilcD*JSttll^ti:ttIEH/^i:^ns il i:/5)^^< . S » ^S: ^ tf" t J; 0 O 
F DMiyy^s)Pmmti^-i-^mh^^ i:^«IiE^ns-^^l?feSc 30 
[0114] 

± IB f- ^ fs ii II a « . c I R h * ^ ( t . T ) © 7 - u X ^ it fe s o B# ra3 t = 

1 T 3 y „ j; t; « m f = i / T IS * ^ -9- > 7° U > ^' -r S ^ , OF D M >' y ;y 1 © 
7~^^ U 7 i -e® C T F tt. J.XT©ct 9 tC/SrSo 
2 7 ] 



- ;!/ D *5 i :4 L © O F D M > ;HB ^ S L T 1/^ 5 o 
[0115] 

itft^n. o F D M«isf*®SM«^/bM#?>nSc 

[0116] 

* A ^ n fc -5^ -^^ ^- t X ;K± . ;!/ -9^ A > ^' m X x o T * A ^ tx T 
So S 19 7 > X -ft? © 7 X - > ^' a . S l/^ *[£ |g H T S ,h -r S <h . -5^ -^^ ^- ;H¥ « 7 
>x-fc:'<hlc:ffitLLT^tT$nSCi;(c;:^S„ ^ ^ , ^ ll' =^ Kti^^ )i' =^ l^tl (MI MO 
) S/XxA^©^?^*. 9^^^^;H¥«*^S{37>x-f C~i:(<:SiJffltc||tf -Jnsfcfet. ^ 50 



(29) 



JP 2007-523549 A 2007. 8. 16 



^ T S o 

[0117] 

j-:^T. HI 2 (c^^ nri^ s J; ^ (c, mmff^mm^-f /'^--yf- ^ (cdd) ^^ffl-rs 

O F DMi/Xf-hK-Dl^r^^^o 
[0118] 

HI 2 Ktt;'^ nri^ ^ ^ d K ^ \y V 7 ^l^W: (PS) ft. 10©I FF 

F F T cfct;/^^ ^;l'>' y 7;l/^«ft. x-^xhU-i.tt. jM«7 y 1 ffitco^ 1 

[ » 2 8 ] 

[iJ 2 9 ] 
x'"' = X 

[0119] 
[S 3 0 ] 

= (M-1)- *5eyc. 1 < // < 

[S 3 1 ] 

ttfgH [0, Nffx/Nx] rt©^tf-^^^^-^l?feSo t^^tC, ^ 1 CD 7 >x:^?-5S{i^ 

n s 19 jg ^ n f \ 

[a 3 2 ] 



[0120] 

I DFT(c;j;Sxi,„tc;iajlb/cOFDM^H)fl|fi®M^Xi,it'Ol^T#X.Sil^;ttWM 40 
[i( 3 3 ] 

© I D F T . X 1 , i © {u la 7 h - 3 > T S o a ¥ . )M {9 7 > X -f ® Bf 



(30) 



JP 2007-523549 A 2007. 8. 16 



WfP-r i=0 > — ^ ' -J^FFT i=0 



il ill?. 

3 5 ] 
3 6 ] 



[0121] 

Mh^r. mmf\yy-(y'7 7.(Dmm(Dij~Y^y^~f'^)\^ (g i ) /^jM^ifin^n. iina 

O F D MSMt Ol^T-|S«l?fe S o ^LT. M ^ t± x ^ ;P 7 :^ n ^ (D/A) ^ 

n . M IS ja ?s i!( ( R F ) ^ ^ u 7 )s ?s K 7 ^ 3 > - h $ n . ^ }\^mm^ \ ^^iv 

}M fi ^ n S 0 S fi a t *3 1> T , ^< - X y K -\ © ^' n y - h j; y 7° U y ^' 

© ft . ~ Y ^ y ~ )V itmit i n . i f f t a . m^^mmwiY ^ -( y . -d^^^^ 

[0122] 

i:<T©S/5)M# ns o 

[S 3 7 ] 



"Li 

ililTHi.itt. CDD-OFDM>'X'rAT#?.nSCTFT||?<nSo cntt. 

„ Kfb^ Ll?ttBS[SttMiAi65S:l/^c L L jS: . ^ C D D t J; o 

>|5;0Mg<^Ds il©ili:tt. ^ ^ € ffl ^ n S «^ t 1? S c 

[0123] 

IX T. CDD-OFDMTt#?)nSS I SO^-v^^;l'tx;l'. '0?^t9Sfi«lCj;oTli 

s ^ n s # n fc s I s o -5^ ;Kc: T 1^ HI -r s o 

[0124] 

^ >y 7°il® ^ ^ >^ ^^;P-tx;l/^gSt- S . H i , j IXT © S j; ,3 T a ^ n S o 



(31) 



JP 2007-523549 A 2007. 8. 16 



[iC 3 8 ] 





[0125] 

t# nfc c T F ©juffistt. ^mmm 

3 9 ] 



[0126] 
IWA 0 ] 



5o CDD-OFDM>'XxAfi. Nxf0®J^ffl7y'r-fcDCIR:&ji^tcji5S-rSiI^ 
ti:j;oT#fffi^S I SO-OFDMv'XxAtC^anltg-efeSilii/^J^^/^J^So cfcDjafiit 

^ D . « T CD if J; -3 T ± PI ;^)^ ^ S o 
[» 4 1 ] 

[0127] 

HStt. CDD-0FDIV[>'X-rAcDW?Ai&9'^t-;l/-f>/^;l/Xe^ (h (t, t) 
a S -r 5 CD ) ^ b ^ 5 o H 3 ic.T^ ^ X S J; 9 (c . 9" Jf- -r > X JS 

^ttNi - ltl(Of-•¥^-;^-1'>'/^;^x^ss^^-a■^■e^5D. jiji-^Nt - ifflo^i'twi'-r^ 



s ffi ^ T ' S T ^ o a a S * c: t . / W p y h > Ira -5^ -^^ ^- ;H¥ 

(pace) ^mm-r ^i^^ . t' „axt'^<fc-3T?:^3;S^ty7°';>^^'CDSa 

^ « fc ^ n ^ It n «■ ^ 5S: i/^ o 

[0129] 
[0130] 

^K-byxxx->'3^i;-MfflM^-^?'j>^' (wss-us) ^^^^^i/trsi:. jm 



[0128] 



(32) 



JP 2007-523549 A 2007. 8. 16 



[iC 4 2 ] 

£[h""(r, t)h""*(T + Ar, t + At) ] = <'(t. At) • 8[^T) 

[0131] 

4 3 ] 

l?J,'^'(r^, At) = E[lj^f{t)h^f{t + At) ] ; cj = 1, - , Q^, 
= K'f (r,) • <'"(At) 

= [Qo] t *f t- s 9^ ;p 

4 4 ] 

C(T^) = {E[ I h^^'(t) h = a^'^} 
4 5 ] 

4 6 ] 

<'(At) = {£[h^'(t) • l^f*{t + At) ] 
[0132] 

W. C. Jakes tCctSMicrowave Mobile Communicat 
ions. Wiley, NY, 1 9 7 4 ictim.-^ nx ^ J;: o ] a k e ^ f )V tT ^ t 

. B# PeI! © f S M t± , ;Hi ^ . o S D 

[iJ 4 7 ] 

C'(At) = Jo(2;n/^,At) 

-b ;ni i( ^ a -r o 

[0133] 

^ i( T tC *5 It S 

[SS( 4 8 ] 
At) 

[ a 4 9 ] 

t)F""*(f + Af,t + At) ] = i?l^'(Af , At) = E!^\Af}R'J^\At) 



(33) 



JP 2007-523549 A 2007. 8. 16 



*5 T A t = A 1 • T 3 y „ © fS la ® fc O F D M y Te^ CD la M . If K ^ 
5 0 ] 

It ?) © 111 c -e s o A f = A i / T (Df<^m(D^h^rcv-^^^ V 7 ?^(Di^mmmm 

5 1 ] 



[0135] 
[® 5 2 ] 



[0136] 
[0137] 

7 W o h ^> > >K ;b S ffl f- twH¥ ffl (FACE) ® ±i ^ . ffi © ^> > ;^ ( / W n y 

h ) r - X h i; - A t ^ a f b ^ n . iin a ^ w « -r s & © ^ f if #g ^ l 

T ^ ffl ^ n S o / W n >y h > ;K ;P S ffl ^ « O T -r S fc i6 . 

[S 5 3 ] 

^ = 

[m 5 4 ] 
2 = 



-e S / W n h 
[m 5 5 ] 

[ K 5 6 ] 



(34) 



JP 2007-523549 A 2007. 8. 16 



[iC 5 7 ] 

l = \il dJ 

^ -r ) o ^ e. t , / w n V h 

5 8 ] 



5 9 ] 
I X~^ j I = 1 



[0138] 

> X ^ t# S o 20 

[a (i 0 ] 



il C T G . / W n >y h ^ # ^ f£ O F D M 7 1^ - A ® g|3 * -a- "t? 5 0 
[0139] 

0 4a. 4 b j;t; 4 c a. n y h ^/"U y F«jg® nItg;S:Mf*M^^ b T S o K 

4 a t^^nri/^ S ct 9 tc, n >y h >y K^&Hig-r S 1 OCD nitgtttt. D t - 1 f@ 

© X - y /b^^ < W n h © * -g- A. l f@ cD O F D M y >-}^~ ;l/ }M M T S il 30 

S 0 il © 7? S . ^ > K 7 IS ii T II « t S J: 9 t . Bf © (i' o # (a ^ ^ ^" ^ 

^ ^ ^-^ }V \cmm^ mv^ ^ , c © if ^ , (a 7? ^ © ^ y - >t^ u - h t± >2^ s T * 0 

d © 9 :^ / W O V h ^" U -y F S ig . W L A N tl '^P H I P E R L A N / 2 J; 8 0 2 

. 1 1 a ffl ?> n S o 

[0140] 

EI 4 b ^ ^ ti T t/^ S j; 9 t s ^ W n >y h ^' U >y K ^ H ii -r S ^ 1 o © Bl 14 . 
-Yn^y h^SM+'-t/^-v U 7l?a,^«t<:jMM-rs il i:l?feSo ii©73iett. #»ltt^^t>-}^ 

-F-e^s*^ ja?sm7?^©^y^?->t°L--h^>i:NS^;-rSo 

[0141] 

j; D # S fig a * « 7- 5 » m « . H 4 c tc .1^ $ n T S J; 9 . S( / W n >y h ^' 40 

tDf. ^^73^t Dt©^Pit<:ctoT#^#it?.nSo 

[0142] 

PACE©«:3;^-x';P^4^-\'U7>'XxA(c;ffi?8-rs«-a-. OFDMlc-^V^T. 7x- 
>>~y^'©«?)"3^;0^ BtPEg*5j;t;ja?^S© 2:^7ctc;feS ii ^^#a-r<^T~feSo ^Wn 
-y F © PeS PI 2 ^ (2D) > 7° U > ^' © S « /c T © + ^ ^ T~ S ±i ^ . x - 
^ - ^ > X ^ f* © -5^ -^^ ;F f¥ « fc' tf -r > - ^J-^ - F nj -t? S „ -3 T . / W n 

F j; S :t - - -^ ^y F BO S T ^ 5 Bf PeS «J; JSl S S It S > ^ - I- - F 
S o ^^M^W n >y F ^'U ^y F tt. M ^ «±fi± x ^ ;F T V g D V B - T 



(35) 



JP 2007-523549 A 2007. 8. 16 



[0143] 
[0144] 

■5^ -^^ ^- ;H¥ « 7° P 42 X t fc' It S H 1 © X -r 7° . / W n >y h > )ly (D mi^t 
[^ 6 1 ] 

10 

[m 6 2 ] 

= 1 

[m 6 3 ] 



[m 6 4 ] 



[0145] 

a m © ^ > K 7 ^ ij ^ t T . ^ ^ ^wK± # o T J; . O * D 1 O © O 

F D M7 U-AF*3©^-V^-;l'©«?.O^ttMII-rS il i:/5)^l?^So ^(DM^. yU~h(D 
mih-e I -D (D O F T) U h U ~ :=. y y )V ^ mmt ^ ^ U h K 0 4 at 30 

[i( 6 5 ] 



[it 6 6 ] 

^^fiSc-rSo ilii-e. Mftt7^';P^:^^S. oSDFiR7^';P^©^a©S 

[it 6 7 ] 

^a-To ^ y ^ ^ V r i:: t y \y ~ L. I m K ^ 1 m mn ri ^ o cm 

?)©fP«tt7l--/.^f*(c;{S;g^nSo R. Nilsson, O. Edfors, M. S 
andell, P. Borjesson^bldctSrAn Analysis of Tw 
o-Dimensional Pilot-Symbol Assisted Modu 50 



(36) 



JP 2007-523549 A 2007. 8. 16 



lation for OFDMJ, Proc. IEEE Intern. Conf. O 
n Personal Wireless Communications (ICPWC 
' 97),Mumbai (Bombay), India, pp. 71-74, 1997 
j;CfP. Hoher, S. Kaiser, P. Robertson?)(c;j;SrPilot 
— Symbol— Aided Chan eel Estimation in Time 
and FrequencyJ, Proc. Communication Theor 
y Mini-Conference (CTMC)within IEEE Globa 
1 Telecommunications Conference (GLOBECOM 
' 97), Phoenix, USA. pp. 90-96. 1997 tfc'V^T. DIN A 
y ^ )V ^ icm^ < Z^JKtx. (2D) 7 ^' ;P ^ 7 ;P ri' U X A z?)^ P A C E ^ T iJ ^ tl T 10 
So lOOOFDMy'U-A 



cD^iSC/Wn^yh (SfcttilCD-^) ^€fflLT. 0FDM>'>;K;PlCD+>-y^^y7i 

(D ^ % ivnmifm ^ o 

6 9 ] 



•CZ.-^. W„,„ (1, i) aMfMtf@®^aSC^WrS2D F I R^^-yl/^^Of^S^^aL 
T t/^ S o - IS « . ffl gij CD 7 ^ a . 1 f@ CD 7 U - F*3 (D # 4^ ^ U 7 i j; # 0 
Y -QU'y y ifsjv \ \z-D\-^X il>W:hrs.^ , b L ^ . cd J: ^ ^ 2 D If tf S«ifitt^il 

■r s ffi St ^ ^' s 0 ffi « IS ^ fg s 1- § fc J6 . mk%mm<D \^mtf^ § y t 

So 2Xli^^(2xiD) PACEi;ii?«'nTl/^SC®,|S-a-7^Sas-7^(±Mlrtli(:?^fB] 

. fe9-7?^iatH7J^®S|Jffl®'>^'-:^-7^';^^^^^ffl•rSc 2xid pace©^ 



cm . ja ?S m *5 J; Bf PeS 75" [^i] « 7 ^' 71^ t j; S t ® D . W ,„ J; t>' w " „ a 1 d f? 
tf^-efeSo 2X1D PACEti. 2DfflliliMtta®?gST-aigT-^S. oSOJffl^S 

[0146] 

F I R 7 -f ^? 

[it 7 1 ] 40 

J; 

7 2 ] 



[m 6 8 ] 




20 




. M ^ P - A X ^ > ^ - b - h 7 ^' ^ . ^ ]1 S ^ > ^ - - ^ t± ^ - ^ 



(37) 



JP 2007-523549 A 2007. 8. 16 



(mse) ^m^hitr^o cKD^t^t^ ^-v^^^vMBttov^TMigyO^ifc^st 

I- - ^ ^ ^ ;p m it © ft ^ ^ < g £ L T * o 

[0147] 

~^yxit. o F D Mv' y;}^~;i'^ftcDW«^^fiSc-r s fcfetc. 5i^,^^^y 
x-^i^LH^nso mmnmm • mmm^m. m^«7-u x^«^#sffl^^p (sv lo 

D ) -t? -3 T cfc (/^ o 

[0148] 
[0149] 

^iS[/W n h K^&^ffl-r S (M^ 0 4 c ) . S ft L fc O F D M 7 U - j?)^ 

. ja^^mfect t^^^tCfel/^T^n^'n D f / T cfc D t T 3y„© U - h 1? 2 :^^7CtC+>- y 7° 

[S 7 3 ] 



[i( 7 4 ] 



[0150] 30 

CDD-OFDMtt, BfP^T^I^Dt^/Wn^y hPEgPitC{if5J?>f^P^-§^^:^l^C^it}$ 

. * © S I S O ^ ^wH¥ ffi S ^ ^ ffl -r S « ^ t d; 0 fi / W n >y h Pi D f ^ >i:N s 
t-rso iin^SiEg-r s i:. c d d - o f d Mv^xx^cg^wsfiastt 

[m 7 5 ] 

Ck = ^cycT^p^CW, - 1) + r,,. 



iintt T D Sfg^^ c: t S o # t;: . 5 eye ^ < ^ S ^ . Dftt 
;0^*D/>^<*So J; D ^ < n >y h /5)^>iSS 5S: S il L. :in 40 

^> X X A o X ^ ^ h ;V >P ^ ^ S o 
[0151] 

h;l/a*®*Mb^^-r/ii6t. &LT(D^~XX^ ^ ^C-Dh^r^ ^ ^ o OFDM 

•rSo t^i^oT. T„,,tt. T„,,:STG,:SNFFTT3pi/5(c;j;-3T±PIfSS;0^nJtg-t?feS„ 
M ^ (i\ C D D a 52 ^ ^ - ^ © » S L 31 W £± 5 , y , = N J „ / N T "t? <fe S o ± IH © }£ m 
^±IH©Slc:ftA-r S i;. S © n >y h PeS H . IXT © S j; o T T PS IS nj 



(38) 



JP 2007-523549 A 2007. 8. 16 



[i( 7 6 ] 



7^-1 1 

+ - 

5 



1 



J5, - 1 



il ill?. 

7 7 ] 



10 



l/^o Df=lcD^'i;-yH\ ■oSD04at^^nTt/^Sj;dtcif@®OFDMhU-:::y 



% S 0 



* ^ 5 . 0 1 2 CD li¥ * ® C D D - O F D M iM ffl a $f * b < (± W ffl nl ^ {M *J 

M I S 0 / W n >y h y U >y F * ji « 1- § o en (i X x A ^ ^ - ^ S 0J I5 S T 

[ a 7 8 ] 

= (// - i)r / . 



T . C D D - O F D M © IS *ci M I S O / W n >y h ^ U >y K ffl fc * fi t O T 

H^-r So 

[0155] 

SMCDD-OFDMM^t-OI/^TCaiHtts 2'OcD»|R;()^nrtgTfeSo 

S{9{9^?Yi,i = Xi,iHi,i + N,,iyO^ ±fE#e)tx/cCTF (^3?ACTF) -g: 

-r s s I s o {g ^§ <h ^ n s d t T s o ia Si^ s w 11 © in a . / w n >y h j; s 4o 

:t-/S-^-y F^^i)^^ D J^^TS fcfes S I S O ^ ;H¥ « SI © Pel S M S ti T i/^ S o 



[0152] 



[0153] 



[0154] 



[it 7 9 ] 



^#9 



(39) 



JP 2007-523549 A 2007. 8. 16 



[iC 8 0 ] 

N xf@© C T F 
[i( 8 1 ] 

10 

^f¥«-r S il ^ -efe S o ^LT. (ISSi: LT#e.nS) CTF Hi.itt. M^«' 

[0156] 

ii( T . m # © ±i ^ T . C D D - O F D M ® -9^ ^- ;Hf « Pb! S ft -r S o Ml ffi W 
8 2 ] 

' ' ' 20 



^^fij-e^ 5 ct 9 tc-r s fcfetc. ^t©jMM7 ^n?'n©/w n >y h ^€ 

ffl ^ S o 

[0157] 

4^ ^ u 7 

[S 8 3 ] 

i = Id, 



j; o F xiui/y^-jv 

[it 8 4 ] 



IdfuM-rSCDD-OFDM/Wn^y h 
[SS( 8 5 ] 



[» 8 6 ] 



[ K 8 7 ] 



(40) 



JP 2007-523549 A 2007. 8. 16 



[i( 8 8 ] 
8 9 ] 



■hK fit IB 7 h ^ W P >y h - ^ > X ® ff^ S -r S t ^ ^ Jg -r S d ^ Id j; D . IISX © 10 
}M 19 7 > X ^ H fi -r S o F D M (d -r S ffi *n ® -5" ^- ;Hf « S W -5^ •\' ^- ;H¥ « Ji 

. Y. Li, N. Seshadri, S. Ariyavisitakul?.tC<J;Srch 
annel Estimation for OFDM Systems witii T 
ransmitter Diversity in Mobile Wireless 
ChannelsJ, IEEE Journal of Selected Areas 
on Communications, vol. 17, pp. 461—470, Mar 
. 1 9 9 9 t K « ^ tl T S o 
[0158] 

mmmKii. mm^^4 u h 20 
9 0 ] 

hi 



9 1 ] 

[ S( 9 2 ] 



[0159] 

lii^T. ^r?* (#?>nfc) c T F 

[Sj( 9 3 ] 
[it 9 4 ] 



[0160] 



50 



(41) 



JP 2007-523549 A 2007. 8. 16 



ii ® ^ - X . * 58 HJ! © - X y K ^' ;l' ^ y^)^ ^' ;l' ^ fc- J; ^" > n > - h 

m^^cmnr ^4^^m(Diyi- V ticmmr ^ o ^ © ft . -5^ e a h S5( © - x > k 
aJi©Ma;o^ ±}s©,h*3D. D f (D mm ^ m iMt ^ t ic ^ -D m ti ^ o racxx^y 

7° T . 7 7° 3 > - h II -c? # S . o D M S ^ ^ ^ ;P ii H S l^: L H 

m L fcitm y h >^ ~ ^ y X t,mw ^ n s o 

[0161] 

fftf #5©^IMati. ^t7'^-v y 73fc D *5J;^NiMf0©S»Tfe D . c: ti 1:1: K Bj 

A^'ffPffi*tiS^^-t?fe5 i;i/^9»llti:^#^nSo ±fHS I S O ^ j; S 
. 2X1D P A C E 7;Pd'U Xi./5)^ ^fC/W n h >y K^^ffl-r S^^tiiffl nT 

ft 1? $5 S o 

[0162] 
[m 9 5 ] 



[0163] 

[S 9 6 ] 



[S 9 7 ] 

T ^ < . 
[SSf 9 8 ] 



s * a g -r ^ ^ T 5 o 

[0164] 

± }S © ffi BS fb f± s 7 ^ ;P ^ w „ ^ g « -r S > K X 7 ^' ;P ^ © IS |g ^ 

[ a 9 9 ] 

{ ^r^^'^ } 

j^^etfSnSo d ©ISBSftta-jl^T. NxMf ©©Sp-ett* < . 7' 4^ U 7 1 ffl {<; O 
^ Mf ©©S»©5!^yi)^||fi^nS fcJ&. SM«(c:43ltS ^wH¥«#s©II«lfitt^ t 

[0165] 

S I S O 9=- -V tS #s t J: n «\ 2 D J: CF 2 X l D P A C E 7 ;l' n 'J X A (± . 



(42) 



JP 2007-523549 A 2007. 8. 16 



[0166] 

[ a 1 0 0 ] 



[0167] 

/ W p >y h iyy ;P t s .:t - - ^ >y K . misT yf--m ic ttMLr mMr ^ ^ t 
ti^'^i^^^o ± IH S j; o T £ « * /i a ^ ^ n ^y h PeS Pi ^ M fi -r S S I S O f¥ « ^ 

L T . M I S 0 If {ffi ti © ±g © / W n h 5/ y .-K ;l/ d; § :t - - ^ y F . <5 , y , T 3 
pi>T„,,-cfetltt\ J;D/>^<5S:Sc t-JSr^-S. ±^l/^jaffi«^3iM®«^. MI SO 
^ ^ ;H¥ « . / W n >y h ;t - - >y K M L T J; D S!l * « 1? S c 
[0 1 6 8] 

J-XT. *fiH^t^SiS*JM I S n >y h >y K © >iS S * t^: ^ (/^ T ®J T S c iS 

*J M I S 0 / W n y h - > X 
[Si 0 1 ] 



^ ^ N T ffl © f- ^wb ^ K -r S fc 46 - « © / W n >y h - '^r y X ^ >i:^ S ^ "T 

g -r 5 / W n ^y h 
[m 1 0 2 ] 

^©{4fflJl0 (/x) tt. ^T©/x = {1. • • Nxl ti:>PfLTS:^S^^?~feSc 
[S 1 0 3 ] 

^(//) 5t ^(in) + Jc2;r for n ^ m; ^i, m = {1, ••• , Wj,} ; k s Z 



K T © S ?> n S o 

[Si 0 4 ] 

^ ^ ^yc — — ^ ^ m; H,m ^ — 



[0169] 

± IH * . / W n ^y h y ;P © {4 ta © 3; tt ^ f# S -r 5 © T~ D . il © 

3; 14 HI ]i L It n tt' t/^ o iin . 5 „ y c fc' <t D f © S fi? t tJ *5 IS "T o ff? ^ © 

5 ,ye t ^</^T. n >y h ^Pi D f tittMtSKT S C i: tt-e#-r\ S /c 

« T~ S o 

[0170] 

IXTs feS«ii^{uffl>'7 h/Wn^y hS/-^yX©«^^S#£t-Sfci6© + ^^^ff^ 50 



(43) 



JP 2007-523549 A 2007. 8. 16 



mit. {4 IB i/ 7 h / W n >y h - y X 
1 0 5 ] 



1 0 7 ] 

(9_i(n) = in ■ — = i • (9(11) with n = {0, ••• , - 1} 



■rS+>-:/ + -vU7^©{4ffl^y^^U^yM?feSo 0i (n) mod 2 n = e (n) 

^nig-rstcDtt. &Ly (D^K ^ z ^ ^ n ^ n ,m (D mm (D am-e & ^ o 

[it 1 0 8 ] 



iititt. Nx-PSKnyX'rU-v'aytcffl^-rSc 

[0171] 

-ise^t. Pg-r S/W n h ^©ffiffl^ y U ^ y h 0 ( /x ) n = { 0 . • • • 
. Nx - 1 } TfeS#{4R 
[i( 1 0 9 ] 

^(n) e P with n = {0, - 1} 

F^©-^ J; 9 if NTfi®fiBiJ©ffifflti:-*ti:-7 if y ^ nitg 1? n «\ tefflv'^ h7Wn>y 

h >'->;r yx®gji^»^t<:*f-r s+^^ff/5)M#?.nSo imagii/wn^y h^v >y f 
[it 1 1 0 ] 

^(//) = 0[n) + k27i for // = {l, ••• , Wj.) ' <9(n) e P, k e Z 

^^^C? D f CD^ff ^ fc P, -To iliil?. k ttffi*cDSS-efe S 0 ±IHiett. 0 (ft) fej; 

2 71 O {g ij » ^ P t D s L fc o T . 
[Sill] 

(p{/j.) mod 2;r e P 



[IC 1 0 6 ] 




(44) 



JP 2007-523549 A 2007. 8. 16 



© 3 > X X I- - 3 > 4-° ^ y h ^ - * X' >y h° > ^' L :^ It n ^ * o 
[0172] 

1 1 2 ] 

Jc^(//) mod 2;r e P 

[0173] 

S ft 1? ^ S o 

[» 1 1 3 ] 



ilil?-. (k.NT)cDa;^i^,1?iim(GCD)tt. lJ,aT-?-feSiii:7b^M*Ll^oiinti: 20 
[S 1 1 4 ] 

GCD(;c, Wj) = 1 with k = ^^^^^'^y^ e z 



[0174] 

[S 1 1 5 ] 30 
= ^ with GOXA:, N^) = 1 . 



[0175] 

*fgH^t±^?.^ssi«tj;n«\ m±cDmmm^j:mm^^r ^ c D D - o F D u<Dmm 

[0176] 

me^BEtt. C D D - O F D M©gii55:SW-efe 5 o il i: tc, cD JS M g ® tc: 

^ ffl ^ 31 W T 5 5 o 
[0177] 



(45) 



JP 2007-523549 A 2007. 8. 16 



[0178] 

am y h iy ~ y X ^mr ^ amm (p i (/x) =10 (n) = 2 n i ■ (ii - 1) 

.1^ ^ > h t V >y k° > nj S 1.^ d c T S o 

2 ^ a . fu IB 0 i ( /X ) ;OMu ffl 7 h / W n >y h ^> - ^ y X ^ 1? S il ^ T~ S 

[ij 1 1 7 ] 



;OUX T © 9 t /S: S il 1? S o 
[i( 1 1 8 ] 



[0179] 
1 1 9 ] 

■t? s i; -r s o 
[ i( 1 2 0 ] 



/O*! -a- It /i)^ 5 » ^ m ^ n s ii ii . a i = { 1 . • • • . n t } ic-oi^r 

[SS( 1 2 1 ] 

T~ D . # ?) n § ffl M M 

[ a 1 2 2 ] 

tt. Nx - lf@©Plg-rS'9-:7~4^-vU7t'Ot.^T|H£fflllii;*So 
[0180] 



[iCl 1 6 ] 



(46) 



JP 2007-523549 A 2007. 8. 16 



[iC 1 2 3 ] 

^tl = Xj.e-^^'^^'''-"'-""'^ = X-je-^'""" with i = Id, 
1 2 4 ] 

[0181] 

1 2 5 ] 
GClXPf, N^) = 1 

iintt. ±iH-^^?.nfcHi. i©ie*5ctt;Df©fij^^#9t©?~feD. cdd-ofd 

^';l'-^'fbtt. n^»m = i mod NxtCctoT^SSo li(T> 

[SI 2 6] 



[m 1 2 7 ] 

{Gj;^},n = {0,-,NjN, - 1} 

^^^Tl^5o n ttt#-r Sffi*©]S/5)^ 2 ;r CD^Sl?fe D . tJ^o TMII?-^ S fcfe. CD 

C {u IB II 
[ a 1 2 8 ] 

[l/[m, /J.) = 2m • (// - 1) / iVj 

ii /b^ # S o ^ (c: . 



(47) 



JP 2007-523549 A 2007. 8. 16 



[iC 1 2 9 ] 
{G^^},n = {0, ■■■,N^ / Wj. - 1} 

[0182] 
[S5t 1 3 0 ] 

[m 1 3 1 ] 
[i( 1 3 2 ] 

[m 1 3 3 ] 

, [S( 1 3 4 ] 
D; = N,D, 

^mta^'i^. C: n . ^ ffi ^ S I S O X -r a tt ^ T N ^ fg © -f n -y h g 

KT-feSo L /f}^ L ^ 5> . ^I^lfiti. S I S O^^ + ^wUffffigg^raC-efeSo 

[0183] 

[ i( 1 3 5 ] 

r 

< — 

[it 1 3 6 ] 



. N X © a M ^ -v ;i' 



(48) 



JP 2007-523549 A 2007. 8. 16 



[iC 1 3 7 ] 
1 3 8 ] 



10 

'^^-r^tr^t. ± IH © a © s fF i± f BS -r s c A'; ^ s o t/^ * © s i s o fp « 

>i:^S*/W n >y h KPBt tb^T. fJJi ^ S If BSfb ^ ti /c . J-:^ T ® S l?!c D ii 

[mi 3 9 ] 

CCT. C D Dtt/^^l^NxtCOl^TgtllfflWefeSfcfe. iintt. 5cyc=NFFT/NT 

® if ^ H 11 ^ n S ii ^ i/^ 0 

[0184] 20 
[0185] 

- M ^ L T . ?s it t s / w n >y h t D f f@ ® ^ 7" ^ u 7 © PI fe It e> n T 

S 7W o h ^' 'J K t oi^T^^H^-r S o /W n >y h ^ # ^ 4^ + U 7 . 
[S 1 4 0 ] 



t j; -3 T ^ S D . ii ii ?N 30 
[it 1 4 1 ] 

i = {0,-",K /dJ - 1} 

, / W n >y h ^ y X -y ^7 X T S o / W n -y h PeS PB '3 o T © ± 12 * fiSc D li ^ ±^ ^ 
. NT#BC"i:©^Wn^yh(±rai:«^tfeSo ^ . «^mt?^-rS/WPyhfuB 
tt. 250 tj;-3T^SSo ZSltCOl^TCSgtilctD. 254^#9^Wn>yh25 
2fej;tf 2 5 3/5)M#?.nSc m#S©*-&©ffP«ti:oi^T. >'Wn>yh^Pi2 5 5^Wr 
^n^'n±tH®cfc95S:lD. 2DSfctt2xlD©SISO^-V^wH¥«§§;5)^iiffl-?- 
^ S o 40 
[0186] 

*f8H^®^^ iXT© ct 9 tcSif^-r So ST. n ^y h v' > .-K ;P © 

[it 1 4 2 ] 

" ^1 nN +m = ^? BN fiW 
[0187] 

ft^m(c;M-rS>'>:i^';l'©^-v^^;H¥«tt. •?-©*•& (dfeS/WP^y h.g:€/gLT©^^ 



(49) 



JP 2007-523549 A 2007. 8. 16 



[ a 1 4 3 ] 




. A W G N ( ¥ ^ 7 -r h '^7 X / -r X ) ]S -t? S c 2 D *3 j; 2 X 1 D 9^ ^t- ;H¥ fffi 
[0188] 

1 D f¥ fffi #g o t.^ T CD * 5§ Hi! © T ;P U X A © St W (D S ilS (i . -9- ^ -\' U 7 l ffl o 

^ ^ ^ ^ V 7 1)^ ±.m(D o K . M ffl M t * s * t a B f ^ ^ -^^ 0 . iin ffi s © * ^ © 

^' ;P - 7° fb IS a T 0 li¥ o T . / W n >v h (i tS M -e S fc . P S "T 5 « ^ M "T S 

/ w o h II * n n {51 e ^ ^ij ^ o c © tf ^ . * 18 Hfl © If tf s a ^ a j6 t ^j^^ ^ 

it P 3 X h M I S 0 If « © 14 {c ifi -:3 < o 
[0189] 

«Ts -mtLX. ±tB© <!; *J D C D D - O F D M t Ol^T©ff * b Xxi.©SfiSc 
-efeS. NT=2f@©jMM7>'r-f^WrSCDD-OFDM>'X'rAti:oi^T#x.So 
c © ±i ^ . i:^ T © ffi BS {b n S o 30 

mi 4 5 ] 

= m*2n = i^Tm^ln + ^ifm^ln^-'^T ' 01 = 1 mod 2 S {0,1} 

" = LlJ 



[0190] 

7>'x-f/i=l©CTFtt. urn (D (D icM L . 7>'r-f/i = 2©CTFtt. 

l^-l^©^-e®»)-rSili:/5)'i^/5)^So ffl^fcctt;^^©+>-74^-vU7tov^T. J.:.(T 

© S n S o 

[Si 4 6 ] 

= Hf;^n + H\% m = 0 



[0191] 

[0192] 50 



(50) 



JP 2007-523549 A 2007. 8. 16 



nmif"l-^tni:^o ^LT. *-a-m=0(cM-r?.lM®/Wn>yhtc, *-a-m=llcMt" 
[0193] 

85 tt. 2ocD3M{i7y-r-^^:R1i-r5CDD-0FDM®*f8H^®/Wny h^'Uy 
[0194] 

0 5 t^^tlTI/^S cfc 9 2 ^cDa,^-r S/W n >y h tt. ^ tl ^~ tl ffl i( *5 J; ^ i( CD 

s fc . ^ n ^' n fs *^ ^ St © ^ u 7 Id s / w p h © ffl ^ n s o 

[0195] 

IX T. ily^:afflW3iM(c:cj;SCDD-OFDM(<;'Ot/^T©-5^-\'jrwl'f¥«tc;>r^-rsilo;0^ 
® * 18 Hi! t S fif IE ^ t.^ T -r S o 
[0196] 

;^)^©^JI5/^)^S^nSo 5 cyc = NFFT/NTfectt;NT= 2 tcOV^T. /Wnyh^ 

H D f « ^ ist ^ It n tt" ^ ^ ^ i/^ o 

[0197] 

3i in w t . D f t -r s s ^ « ft r s 11 .-t ^ « t- s o 

[0198] 

J^XT^ 2 6 6 tctS±fE>'XxA^-Mi: LT^WrSo ^ 7 ^y h ^ ^ - ^ ^ 
n >y h ^' U ^y K t IS -r il t ct D . ffi * © D f ^ ^ - h 7? ^ S o M ^ «\ N t = 2 f@ © }M 
M7yT^ti:^^-rs. 06t^^nTi/^SJ;9^*7 7°n-^(i:fcl^T. ^SDo/clt^ 
1 © 7 W o ^y h © If ^ 7 h -r 5 ii ^ t J: D . ^ ^wb a . D f AMS S( o T t f¥ fffi 
nl S 0 

[0199] 

7WP^yh^'i;^yK©l^^©Do©>'7htt. MSb<^t/^^^'fefeSo ii©J;9*^ 

[ 0 2 0 0 ] 

07 tt, fSi(©/Wn^y h^PiDf^+>-;}^-M?^S*fgH^©CDD-0FDM3g{i« 
© 7' n -y ^ 0 S o 
[ 0 2 0 1 ] 

gl7©2f^58HI!©C D D-0 F DMJgfilSa, x';l/9'7°b^-9-7 0 StdSI^L/c/Wn^y 
h^fi!ct57 0 1 ^fi^Tl^So ^;b9'7°b^'-9-7 0 3 «. x-^^>'-^>X-S:S{9-rSfc 
J6©A^^. I F F T^«§| 7 0 5 tffi,^L/cffii(©m*ii^WLTl^Sc IFFT^^^ 
«§7 0 5tt. /^^U;P>";7;P3>/^-^7 0 7 (P/S) ti:®,^LfcffiS©ffl;'7^WL 

T t/^ s 0 ^ 1/ ;P U 7 ;i' 3 y - ^ 7 0 7 © ffi ^'j t J; -3 T S s li ^ X t± . ^ i © fi 

^i- X 7 0 9 j; c; H 2 © {9 ^i- X 7 1 \ ic'jf M ^ ^ o 

[ 0 2 0 2 ] 

iii©{8^^^x709tt. m I (Dmmr yy-i- 7 i stcsMb/cm^'^wrs^'-Kai 

A n y ^7 7 1 3 t ® ,^ L T S o 
[ 0 2 0 3 ] 

^2©{9^§/^X7 1 1«. ^?,*SA*7 1 9^lrt-SIIWg§7 1 7©A^^i. 

*7 2 1 (cgitLfcm^^idgi^LTi^So mm^mi 2 la. ;9"-K»A:/n>y^7 2 
3 irL X w, 2 armmr y 7- i- 7 2 5 \cmwii.x\^^^ o 

[ 0 2 0 4 ] 

H 7 (Cx1^^nTl^S*56HH(c;fiS3M{t«tt. mn^l 1 7©^e^SA*7 1 9t^#i 



(51) 



JP 2007-523549 A 2007. 8. 16 



[iC 1 4 7 ] 



j; S ^ . 7 > X ^ § II * £ a . D T ffl CO O F D M ~> y .-}^~ ;P C~ ^ Ic: 1 0 ^ {b -r S 0 fi 
[ a 1 4 8 ] 



5 t L T . 
1 4 9 ] 



. ^3j;t;^2cD7>x:^7 2 5 ^^:^^LT. 
[m 1 5 0 ] 



= (_1)U/«J . 



[ 0 2 0 5 ] 

S fi fi ^ t- ?i] * . ffl 1^ D f t J; § * 18 ® / W n h V y K « 3fi ^ "T 0 8 

[ 0 2 0 6 ] 

* til J; s s mm^ ^rymmcDM-^ii. d.mcdo f DUi^yt^jvi^' tic i m(DV 

[S 1 5 1 ] 



7 y X ':^ t -o T . 
[it 1 5 2 ] 



[ 0 2 0 7 ] 

feSo ilCggtt. ^l©A;'j903fecttfll2®A*905^WrS7-9--Y-f90i:& 

fi^Ti^So 7^t^^9oitt. mmm • mrs^ y ^'^^ ^ 9 0 7 icmmLTcmmcDiiiti^ 

^iLTl^So JSlSa-BfrE5 3y/^-^907tt. jaSa-BfrEgn>/^-^907li:J;oT 

m^. ^ ri ^ ^ ri Tc ^y ~ ^ y X (D li m s (D a \^ ~ ^ ^^^r ^ Tc isb (D 9 o 9(cgiiL 

9 0 7 © Id j; -3 TSa^nfc{a^§/^X^Iia©{8^§/^X (d^^fij L. cl cl 9 fcl^ 

T s - M i: L T ^ 1 © M ^ X 9 1 1 $3 i C>> # a © {3 X 9 1 3 tj^yji^ tlXl^ ^ o 50 



(52) 



JP 2007-523549 A 2007. 8. 16 



9 1 5 aii L T 5 o 
[ 0 2 0 8 ] 

H9(c^^nTi^ssMtt. ^2©A^9 0 5^/rLTg«^nfcif?g{9^§^. Slew 

mm^'^ ^^-'yf- ^ ^^ic ^-DXm 1 to A ^9 0 3^/>LTig«^nfc^U>>'^;P/Wn 
y h^y-'ryxt '^mmL. ii ii -c i± pi ^> - ^ > x a 9 t.: ^ ^ n t s o - m ^ l r . 

0 9 *5 T . D f = 3 ® :^ 'Q 1^ T # X. S o H 9 ^ ^ tl T S J; 9 > U >>" /I' 

Hi!®7^t^-f9oitt. ^mit^mnt ^ o m 9 ktt.-^ nri^ ^ ^ o ic . sv^r i^nrc-y 
7^t^-^-9oicD^ts©m.^^frLTgffi^ti5o ^fs ■ mmm^m^ Ji^zf 

HMoj/^'y U)l'iy V 7 Jl^mr^. ^ ti - ^ > 7. © M Sj( © n k° - fg ffi ^ tx S o 
[ 0 2 0 9 ] 

S . H 9 ^ ^ tx T * 58 HJ5 © g @ . si- U ^ W P h - ^ y X © m © 

ffl©*^SiJD^T:Silt*^l?^SjiStaS'r^^l?feSc ii©«-^. Df=l?-fe^o 
[0210] 

Bigt^^nTi/^Scfc^t, n/c v'-^ y X tt. ^g|3-e n Tf@©^w n >y h v'- 
^yxtc^ta-es^.o trxt^t>. *5gH^©SBtt. #-©B^PE5-Ja?Si!ny7S-^)&{jffl 
■r S # - © :t U V ;b / W p >y h - ^ > X 6 M S © ^ W n ^y h ^> - ^ y X ^ g ffi L . 

iinttM^«#-©7-yx^«s, ^jx. «■#-©! F F T mm^mnt ^TcisbcD I ff 

T^«^l?feoTtctI/^oM^«\ /x#S©3lf-;&S#t-rSfci6©¥S9 0 9tt. 09 

t/1^^tiTi/^5j;9t.^«^nfc>'->>->x©ffi^©3if-;&il#t-rSiii;A^-e^So 

li^m-^ ntciy-^ y X(Dm I (Da \£-:^ ^ n jm<D /"^-f u y h>'-^yx©^i©/W 
P^yh^y-^yX^LTJiWb. rasft. ft#g©/Wn^yh^>-^>X^Jii*t-S©ti: 

€ffl^ns^«^n/c:y-y>x©fi#g©atf-^jiiii-rs^i:*^-etSo 

[021 1 ] 

0 9 ^ $ ti T i/^ j; 9 t s N T ffl © -r n <y h — > X t± . |WI — © ^ U ^ W 

n ^y h v^--^- >x tca-j'i^Tfe D . rr^^t>m\^^m-$ nrci/-^ y 7.t>^ ibmti^n^ o m 

-(D^m-^ntciy-^yX'h^iiA^u^y hiy~^y7.^m^sL. /Wn>y hv'-'^ryx© 
S - 3 y S fi a t *j T fij T- 1 S J: 9 t . S » ^ ti fc - ^ > X © 3 t° - , 

# ?) n / W o -y h ^> - ^ > X © X ^7 h a II ± 3S © 9 (c S ^i; S X ^ h fl ^ 
J6 S 9 7? ?£ T ffi fl n S o M ;t (S\ # a © / W n -y h - ^ > X © X ^ h ;1/ a 

ig , > F X X ^ h ;b M S ^ ^6 . H 1 © -f n -y h - ^ > X © X --^ ^7 h ;iy a 11 
, - X > F X ^ ^ h ;HiI « ^ fc ^ P. S > F X fS a ^ [Jj T D . W X ^ 

h ;l'Mi|?t±affi L^i^, ±fB©j;^t. ii©#^t±, *l8Hi!©^ + ^wHf ffifit j; o TfiJ 

fflnitg-efeDs iiiii?ttx-^^^ h;paig^7^';p^-rs©ti:3iffl^nsffi#^^^^K/^x 

[02 1 2 ] 

SlJ nl * h I- - > ^' ^> - y X ^ g « T S /c (C . « ^ n T S 56 . P/t S © 

jsieeg^as^iiffl-rso tt*©ii*s/wn>yhrEgHDfyO^Mffl-p^So j;Diif*e^tc; 
tt. *fSH^©jama^^3i®¥is 9 1 5tt. D f ttt#-r sasfflt j; o T^^^nfcv'- 

^yx© ^#S©3 l^-;&jaffi6gt}i®^^ir, feS^.^^±7+>-^:^tt. Ji ffi W >S: 3iMffl t ft 

[0213] 

^§%mic ^ ^ t . a5If^i(^a; D D f tt. M^«/x#S©/Wn>y h>'-'>-yX©X-^ 

^ h ;P ail (d juli 7 h - -^r > X . M X + 1 . - 1 ^ H ;()^^» ^ n S j; ^ t ^ n 
. iintt±}S©7^y7°ny/^-h^&S^fe/c?>-ro 
[02 1 4 ] 

cfcDMftWtti. Ja»!e9il@¥a9 l sa. t-(T©S:^)^?>#?.nSil52^i(t J; D^it 
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[IC 1 5 3 ] 



1 5 4 ] 

(piju) mod 27r e io, — , 2 • — , ••• , (W^ - 1) • 



■t? D s ^ . * 18 Hi! © 7 -f 9 0 1 . D f # a c:~ i; cut 7" 4^ y 7 t :t y >>~ 
n >y h v^-^r yX©fI,^©ffl^SiJ D ^T. il ill? . D f T ® S ?. # ?. tl S c 
1 5 5 ] 



imi 5 6] 

GCZ)(/t,A^7,) = l 



[0215] 

T # i © / W n >y h - > X © X ^ h a M ^ > K X X ^ ^ h ;P M « t 
7^y7°3y/^-h^nSct9ti:Df^aK-rSili:/5)^l?^So 
[0216] 

^yx©X-^^^ LT. ±fH/^ > K X X ^ h Jgc ^ £ J6 S J; ^ S 30 

[0217] 

*5gHH®^?)^5liaicj;S^, *fgHgcD7-9-^-t9 0 l*Jj;ff*fSHj!®JiffiS^ii®¥ 
IS 9 1 5 ttit«-r 5 £1 ^ ;0'«-c? t S o J; 0 HftS^tc tt, 7 -9" ^ ^ 9 0 1 *5 J; Ji M 
IS9 1 5tt. DfOnltg^fg^o j;t>JSlWB^*iiMfi©Bltg*fiA^0JPI^nTtmM©^flS 

[0218] 

L T S o ffi K ^ S © 7~ 4^ ^ y 7 © W 7? ^ ?^ - -r S /c . * IS Hi! © 7 ^ ^ 

9 0 1 . M ^ (i\ / W o -y h ^O'^ S fi S ti S ^ -r -f > X ^ y h fc' t.^ T ^ i( © 7 4^ -^^ 40 

V Tfj^ib m^h-r ^ D f# a c t ©^t7~^ u 7 (c. :t u v'^yp/w p y h >'-^ y X ©m 

,^©ffi^SiJD^T. ^fc. ^ 6 tjMM^ns :^^© >X y h t felt SfflS©+>-7' 

y 7/b^ p. IS ^-rS DfSaC't ©+>-:/+■¥ U 7 :t y ^ ;l/ / W n >y hv'-'jryx 

9 0 1 tt^y/^y >^'>'7 h^»AL. /Wn^y htta:^S^-i'A-ryx^yhtfev^T 

ffi a j; ^ a © 7 4- ^ y 7 Id f 0 D T n s o 

[0219] 

Bl7©^ffiff^S|:?:Bfi#M-r5<h. /i|ia©nbf-;S:jgffi-rSfcfe©¥g 9 0 9tt. ^ 

m ^ ri Tc ~ ^ y X (D II m s (D a \^ ~ mwmm^ mw L ^ mw^ nk:j e~ ^^m^ n 

fcS/-^ >X© /X # a © n <> LTg«-r S fcfe©IISt§ 7 1 7^ltxTI/^So ±IB© 50 
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^ ntc-r y V y 7-' y ^ X K L ri^ ^ o m^if. ^ > u > ^' ^ > x ^ x a 
^ y x^m^ c tt^v^ ^ o 

[i( 1 5 7 ] 

^(/i) _ g-j2s-(;/-l) / WrU / ft J 



iiiiTN Dttt. iSB©^^A^>x^>hi: (1 + 1) mS(D^^h^yx^yht 

rs © Bf rsm-e^^o 

[ 0 2 2 0 ] 
[ 0 2 2 1 ] 

* ft cfc S i; . :^^m (D y ^ )l' ^ it -&(D ^ ^ V T m ^ ^ 'Z^W: It rj: fc ^ 

. 7^;l'^®NT«®*a-t:'ti>5;<7^;l'^cDi-ocD*^©?^-r-j;iv. ^Glc. ^T©3M 
{i7yT^*^3fifttLfc«^aM7°n7r^;l'^WLTi/^n«\ ffl® *^ ^ ® ffl M -ti" p -e 20 

D . tt CD ^ {b ^ U 5S; o 
[ 0 2 2 2 ] 

y C 'i; ffi T o c © H Sfi (i . X ^ ;H2 '» « f* . # t . « ? W t ^ IX D nj ^ 
f IJ fflJ M ^£ 3 a It L fc X Y X ^7 ^ C D ^ if ffl b T H Sfi nl 0 . una. * © 73 ffi 

^ ffi ^ S j; ^ 7° n ^ A ni ^ a > tf a - ^ X X A ft « f S 0 - IS « t . * 

. 7° P ^' ^ A 3 - F ^ M 6^ t II 0 nl ^ ^ U 7 K 'It L fc 3 > h° a - ^ 7° P ^' 

3-K^WrS3yk°a-^:/n^^A-efeSc 30 

[ 0 ffi © ffi # * f « Hi! ] 
[ 0 2 2 3 ] 

[ 0 1 ] * 58 HI! © il 1 © ffl ff^ fJ § ^ ^ :twHf « g| S 0 

[0 2 ] *58Hi!©^ 5^5^fflff^Fjicf^§9"-v^^;Pff«#§-efeSo 

[03] C D D-0 F BMyX-f-L.lci5lf:S>^^rJ:=^^^^)VXtI!^^n^^'ro 

[0 4 a ] n ^y h ifV y Vmm^^^To 

[0 4 b ] n h y KSig^^-To 

[0 4 c ] n ^y h ^^U ^y KSJg^^-To 

[ H 5 ] / W P -y h ^' U -y F « }g ^ /T^ T o 

[ H 6 ] / W n ^y F y U >y F « )£ ^ -r o 40 

im 7 1 4^^m(Dm I (Dmmmm^cm^mjEc D D - o F D Mmmmojy u y ^ mv$> ^ 

[0 8 ] n y F ^y FSig^^-To 

[09] *58H)!©^i©^SiBSIti:«SNTf@©/Wn>y Fiz-^yx^^^t-TSfcfe© 

[01 0] 0FDM^fI#§fc'ctt;0FDM^il§s©:/n>y^7H-pfeS„ 

[01 1] MI SO-OFDMiyXf-h(Dyuy^mi:h^o 

[01 2] CDD-OFDMS{8a©7~n^y^'0"efeSo 

[0 1 3] OFDMSj3^i©7~n^y^'0"efeSo 

[014] C D D>'^'j3l-(c:*5ltSWa^^-V^WPf5illliS©;*C^^^^To 50 
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[jgrna] ¥fiScl8fiS10;5 23 H (2006.10.23) 
[ ¥ it « IE 1 ] 

[ ffi IE © g ] 

[fi«]a 1 ] 

S 19 - ^ > X t a -j' T If a -5^ JfWP W « T S © -5^ -\' ;P f¥ « t§ -3 T . 

N X - 1 f@ © ^ W P >y h - > X (i . H 1 CD / W n >y h — ^ > X © ^ fl ^ tl - 
3 > -t? D . 

j§g^^n/cf[l©l^tX±©»^^^gg^-r^-b^^^ (10 1) T-fe-^T. 

j;©ffi^a?ii-r5^^^c:j;D.tfigBa?ii^nfcffi©»^©ioj.x±©9-sa?ii^nfcfg© 

^p-yh^Pi?fe:5. -bl^^j? (10 1) t. 

7 ^ ^ n tt © m # i © » ^ M ii # tt P) n fc >t^ ^ > h 5 Iff IB W ^ ^ ^ ^ 

;l^©fyfffi^#A.fctiigB7^;Vj?^n/cffl©m#g©»^^jSfflt-g,fcfetc. MgB S^i^^n 
fcfg©m#B©^-&^7^;l/j?-rg.fcfe©7^;l/j? (10 5) t 

[fl*Il 2 ] 

7 W P -y Mt $g -a- 1? © T 0 . 

fff IB 7 ^ ^ (10 5) . Iff IB S K ^ n fc ft © m # @ © * ^ © ft it © fa © PeS © ^ > 

^ - - h :J n fc ft ^ ^ ^ y ^ - U - h ^ n /c m # @ © * & ^ ?g T 5 © / W 

p^yMffg^^t?tii8B3iK^n/cm#i©»^rt©fti^©ft©rEg^-f>^-jK^-h-rs 
mmy ^ (los) a. mm-c y ^ ~ u ~ h ^ nrc . sw^n/c«©m#s©« 

tfifB7^';P^^nfcft©m#S©*^i:LTS#t-rst©i?feS. 
If 1 tlBK©^^ ^^;H¥««§o 

[ft 3 ] 

fff IB 7 ^ ^ (10 5) . mmni'f ^tlTc. 31 K ^ tx /c ft © * © ft © ft © ^ © 

NTD^@©^>^-d-^^-^^nfcft^g«■rsfe©-efe|^. 

WIB31W^n/cffi©m#a©«^tlia#lt?.n/ctiilB7^';P^ (10 5) tt. MIBS 
K^nfcft©m#a©*^©f*,^©ft©^©NTDf@©-<y^?->-}^L--h^nfcft^^#^ 

•r s © ? s . 

If *il 1 ig fctt 2 tlBlc©^^ ^^;H¥«§§c 

[ If * II 4 ] 

tffgB7^;i^j? (10 5) a-fy»-vt^l^-^7^;pj??feg.. w^]ai~3© v^-rn^b^ 

[If *II 5 ] 
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[ff *II 6 ] 

fffiH-bi^^^ (10 1) {±. MM^ tiTcmoDn jm(Dm^^m^r ^TciboDN ,m(Dmti 

M IH -5^ -^^ ^- ;H¥ « #5 . 7 ^ ;b * ti ffi ® N T tl © * ia- ^ ffi -r S © M IH -b U 
^ (1 0 1) ©Nitl©tii*t':fgliLfcNiffl©y'^';l'^^f|x.Sfe©-r~feD^ 

If *il 1 ~ 5 ®i/^-rn;6^-]St<:fHlc©^-v ^^;Pff«#§o 

[ If * II 7 ] 

tfffHNxf@©'7^';l'^ttP-^^X7Y;L'^-c'feSs lf*:®6ti:fHlc®^-v^wl'ffPffi§§c 

[ If * II 8 ] 

}M fi v' - ^ y X . n 1 © / w n h - ^ y X ® m it © ffl ^ M IB M -> - ^ > X © D # 
i t~ ^ © ffl so D ^ T :s ii 1 1 ct D # n s t CD D . ii ii D i± M IB }M li ^y - ^ y X 
t fc'it S WIB^ 1 ©/W n >y h i/--^- y x©ft,^©ffl©^© y D . 

tfrlB^ 1 (DA^u^y h yx©#fflt<:ttD- 1 f@©jMMffl>?)'i-^^. 

ffflBH 1 ©/W n h v'-^ y x©tfifBffl(i/W n >y h If fg-^-fe 0 . 

ffflB-bl-^^f (1 0 1) m#g©^^A^yx^yhtcfcn^TSjinJtg^tfffBm# 
i©fS;0>e>li^^-rstiilB3iW^n/cffl©m#g©«^;&if«b. DNT#Sc'~^©^f^i. 
^yx^?yhtfci^TS«nlt^5S:DNT#Sc:'i:©ffl^aK-rst©i?fes. 

If *il 1 ~ 7 ©i^-rn/5)^-]St<:fBlc©^-v ^^;Pff«#§o 

[fl*Il 9 ] 

WIB-bU^^^ (10 1) tt. tfifBSM>'-^yX^SM-rSfci6©feSA^i:. afi?^ 
n/c#©NTf@©*^^S#t-rSfci6©NTfi©tfl;'ji:^«^St©l?feD. 

tfffB3iK^nfcfS©m#g©*#«. tf^IBNT^H©tii^©5•S©m#S©t^;^^^/^LT 

is«^n5fe©-?-fe5. 

If * II 1 ~ 8 © -f n - II IB ic © ^ ^ ^- ;l/ ffp ffi o 
[If jJ^H 1 0 ] 

fff IB 7 ^ ;P (10 5) . B# PeS F ^ -f y tj t.^ T ^ y - 4-^ - h ^ 9 fc i6 © y 
- P - h 7 ^' -^-fe S . If 8 ^ fctt 9 tlB«©^ + ^WHf fflfffc 
[lt*]S 1 1 ] 

mm-bUi^ ^ (1 0 1) ©NTffi©ffi;'jt®.^L7iNTf@©7^';P^^fi^. 

tfflBNTfH©^^;!^^ (1 0 1) tt. -ry^ - jKb-h^tx/cfg©NTf@©*-&'^^ "7^ 

;^^^nfc^g©Nx«©*^<!;bT®t±^•r?>/'c^6©-fy^^-4-^^-^7^;^^TfeD. 
fff IB N X fH © 7 ^ ^ (10 5) . Iff IB ffl © * -a- © fiii © / w p >y h y - ^ y X fi p^g 

©^y^?-4^U-h^n/cNTDffi©«;&^fi!cL. 

MiB^y^-4^u-h^nfcffl©NTfi©*^tt. tfifBW^^g"-v^wP^y^^;pxjs^s^ 

©Nxf0©i¥ffi^^fyfe©'efes. 
If*il 9 igfctt 1 0 tlB«©9"^ ^wH¥«§§o 

[ If * II 1 2 ] 

M IB a * -5^ -^^ y A ;i/ X j^:; © W IB N T f@ © W « W IB N T ffi © 9^ ^wi/ -r y 

;PXjS^^»m-rS¥l5^*et«^SIt*]SlltlB«©9^^^wH¥«§§c 
[If *II 1 3 ] 

wiBStH-rsf^ati. WlBNx^@©9^■v^^;^^y/^;^xJS^©aM^^^/£MlB^^a* 
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[ If * II 1 4 ] 

M f H S 19 - ^ > X JSI S K K ^ -f > - ^ y X -t? D . 
M IB a * ^ ^ ;K± ?A * ^ + ii M S T~ D . 

fij IB S 19 - ^ > X V ;P ^ ^ U 7 -> - ^ > X © S fa 7S - 3 > :^ ^ ■& fe © "t? D . 

M IB V ;I/ ^ ^ -^^ y 7 - ^ > X © ft © ffi . X' ^ 4^ -^^ U 7 ^ if 73 S © ft it © 7" 4^ 

^ y 7 t f ij D ^ T P. n S t © -t? D . 

N T fi © ^ W n >y h v' - ^ > X © ft M © ffl . D S a t~ t © -9- 7~ 4^ ^ U 7 f ij T 

n s © T D . 

fff IB ^2 b ^ ^ (1 0 1 ) m # B © +j- 7" 4- -V U 7 1 3S # It ?) n fc M IB m # a © fg 

ffl^^j-r s fffiBiiw^ txfcfii©m# a ©ft^'&^gffi d n s ^' t (d y ^ ^ v 7 ic 
mmnif e-tifc D NjSa oi:©ffl^aK-rs fe©i?fes. 

ft 1 ~ 9 ©t,^-rn*^-]St<:fHlc©^-v ^^;Pff«#§o 
[fl*Il 1 5 ] 

tfifBS{i^>-^r>xttffiaSc©SM>'-^>Xffl^-g-Jyt©i?feD. 

MiB-bu^^? (1 0 1) a. ffissc©A^i:. aw^nfcffl©NTfi©«^^s«-rs/c 

J6©NTfia©tHi7i;^fix:g.fe©T$)ti. 

tfffB5iK^ti/ifi©m#a©*^tt. m#a©t^;'J^/^LTS#^^nst©l?fes. 

If * II 1 4 t IB « © ^WH¥ « S o 
[lt*S 1 6 ] 

y ^ ji' ^ nrcm(DN .mo^m^^mmr ^fctb. mm-tu^^ (i o i) ©NT«©ffl 
fncmmLrcn,m(Dy 4 (los) ^m^. 
7^;p^?^nfcffl©#m#(±. tffiB7^-;p^^nfcffl©^n^~n©*^tcMii#it5ti 

/c^t7'4^ ^ U 7 J; D S J^SSfjJ-W y h tcfeltStfifHWS!)^^^ #wPeailS©f¥« 
If * II 1 5 tcfB«©^-v ^^;Pff«#§o 

[fl*Il 1 7 ] 

tfilBNTfi©7^';l'^ (10 5) tt. -r>^-:i^U-h^nfcffl©NTf@©*-&^. 7^- 
;V^?^n/cffi©NTf@©*^i:LTS#t-rs^>^?-:}^L--h7^';l'^-efeO. 

tff8BNTf@©7^;p^tt, MfBfa©«^rt©fSit©fa©rEg©NxDfi©-r>^f-4^i--h 
^ n fg ^ ^fe file -r s © D . 
tfifB^y^-4-^^-^^nfc^^©NIffl©A■&«. wiBW^ii^^^twusaMScNxfs 

© ffP « ^ # C © T s . 

fl*II 1 5 jgfctt 1 6 tcfHlc©^-^ ^^;Pff«#§o 
[ f * « II 1 8 ] 

WIBNTffi©7 ^' (10 5) tt. ja?^^;? ^tc^ h-rSfci6©^>^ 

-jJ^L--h7^;v^?-efeDs 

fff IB 3! W ^ n fg © m # a © * ^ © Iff HB fg « . - 31 © )3 a ^ > h H 31 # It n 
S fe © -t? D . 

fffiBmS a © 7 ^ tt. tfifB-3i©ja»aiK^ > h fS(Dtpmmm^^^4 y h ii3i# 
it?>n/c^^ffi^w-rswiB7^';p^^nfcffl©m#a©«^^s#t-rsfe©-efes. 

lt*]S 1 4~1 7 ©l/^-rti/^J^-JStcfHlcC^-V ^Wl/W«#§c 
[lt*]S 1 9 ] 

tfilHNTf@©7^';P^?tt. ^^;j^t<:^y:J?-4^^-h-rSfcJ6©^>^->-}^L--h7 

^ ;l/ ^ D . 

tfffBm#a©7^;i'^ (10 5) iii©^-rA-r>x^yhi;ii2©^-r/.-r>x 
^>h,h©rEg©tf3rEg^-r/.-r>x^>htc;fc'its3iW^nfcfi©m#a©*ia-^igffi-rs 

fc^K^ tffHBIIl©^^i.^>X^>h(c;fc'ltStfifB3iW^nfcffl©m#B©*'&3;fctt 
MIB7^';l/^?^nfcffi©m#a©»^©5^JsSt-Sffli;. tfilB^2©^^A^>x^?>htc: 
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If * II 1 4-1 8 ©t.^-rn*^-]StiEfccD9^^ ^wn¥«§gc 

[ff *II 2 0 ] 

tfffHNxf@©7^;p^ (10 5) It. mmm:fj ^zfmm:^\^ mm ic^ y ^ 
im^m 2 1 ] 

s^5fl?sstd^^yhtfeitstfiiHNTfi®7^';p^ (10 5) icji^-Dxm^-snrcm 
-■tf'^^?)(cfi^stf*]si 4-2 o©i^-rn/5)^-]St<:iHic©^-¥^wPW««§c 

[ If * II 2 2 ] 

N X = 2 T D . 

^ 1 ® 7 ^ ;P ^ (10 5) tt. ^S#^l®^t7*4^ + U 7 ?. nfcja?^i(4^^ y 

m2®7^';i'^ (10 5) tt. ffl^#^©+>-:/^-vU7t<:iia{^it?.nfcja?Si(4^^y 

M IH n > .1^ - i ± . ^91^^(0^^^^ V 7 icm'^nif ^nrzM'&m^^-^ y h ^ if s 

M IB W ?A ^ 9^ + 7WHe ii ffl S © Iff 12 1¥ ffl ® fi ^ . fu IB ^ If a ^ ^ ^ ii M Sii © ^ S 

htfc'ltSWfBWS!l5S:^-V^^;Pe3ili^©WfBff«©ffl^tfifBffi^WS!l5S:^-V^^;l'e3iM 
i$(cD«m#^cD^ty^-vU7t<:SiJD^TSili:t<:ctD.tfifBffi^WS!l5S:^-v^wl/fEjiMS 

If * II 2 1 tclBKcD^-v ^^;Pff«#§o 
[ff *I1 2 3 ] 

NT-lffi®>'Wn>yh>'-'>->Xtt. ^l©>'Wn>yh>'-'>->X©^IS>'^->>'3:x 

Iff IB N T f@ CD / W P h - ^ > X a . )g ffl g @ ^'V - X ^ }M fi 7? a ^ ffl T 

W IB * * ^ ^ ^- ;P . Iff f a N X ffl « }M M ^ > h If) f B S fi ^ > h (c ® 5 Iff IB 

Nxflsi®-5^-\'^-;i'©aM^^-&fe©T'£. 0 . 
m^R-^ ^fcmnm^n i -3 u ± ^ j§ « -r 5 x -r -y 7° ^ t . iff t b s ^ n fg ^ ^ 

g) 1 -CI ± (P ^ t> i§ j:R g /c fg CQ m S g CO ^ ^ . ^ ^ -c- m S i cQ fg g. ^i! T tu 

IB g 13 - > X tc t T I ' S M IB § fg g) ^ ^ b D N T S g ^ fg ^ g T g) ^ 

.h j; D j-g jtt g (0 -c- 0 . m S B CQ fg ^^-i /s n v h 1f ^ t g) -c- fe D . D 

^ P h PeS Pi -c- . X -f 7^ .h . 

M IB 31 IR g n /c fg ® in II a © * ^ ^ 7 ;l/ ^ T S X -r -y y o T . 7 ^ ^ ^ tx fc fg 

iB7^';i'^^n/cffi®m#acD«^^s#i-rs. 7^';i/^-rsxx>yy^i 

[lt*]S 2 4 ] 

3yi^a-»±-e. ltsl^J52 3ti:gB«g)7ja^llfT-rg.fefecDyp/^^i.j-K;^Wr 
5jyi^a-»7°P^'^.L.o 
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